ED 003 367
AUTHOR
TYTLE
INSTITUTION
SPONS AGENCY
BUR®RAU NO
PUB NATE
GRANT

NOTE

FDRS PRICE
DESCRIPTORS
IDENTIFYERS

ABSTRACT

DOCUMENT RESUME

52 LI 002 166

Goldstein, Samuel; And Others

Development of a Machine Form Union Catalog for the
New England Library Information Natwork (NELINET).
Tinal report.

New England Board of Higher Pducation, Wellesley,
Mass.

Office of Fducation (DHE¥), Washington, ».C. Rureau
of Research.

RR=-9-040U

Sep 70

OEG=0-9-310104-0438(09%5)

220p.

FDRS Price MP-$1.00 HC-¢11.10

*Automation, ¥Cataloging, Computer Prograns,
*Infornation Networks, *Libraries, Proqran
Developnent, *Union Catalogs

*Library Automation, NFLINET, New England Library
Information Network

Based on a literature survey of union cataloging,

and New Fnglan? libraries it vas determined that: (1) New England's
collective union catalog needs and problems had not been specitied,
especially regarding the possibilities of nmachine application: (2)
crucial data and analysics needed tor such specification was
unavailable; and (3) the absence ot this data prevented evaluations
of relative nmerits of differing union catalog approaches and of
different kinds of machine form catalogs. Three general union
cataloging confiqurations vere examined: {1) the single regional

union catalog:

(2) the coabination of six state union catalogs; and

(3) the random comhination of state and/or interinstitutional union
catalogs. Part I of this vproject was levoted to the development of
the essential capabiiitices for a machine form union catalog of books
and a printed union catalog of books for the Nev England tibrary
tnformation Network (NEBLINET). This was accomplished by: (1) a study
of machine form union catalog needs; (2) file design for present and

proiected needs;

(1) develonment of techniques and programs for

collecting, storing and updating lidbrary holdings data: and (b)
development of programs to produce a printed union cataloq using the
Library of Conaress card number as the identifyirqg element,

(Author,'tH)

e e e m e e b e At—— i e o i



\,‘
e
B e B
ot
W

7 NEW ENGLAND LIBRARY INFORMATIO
2%
£02181
AND WELFARE.

* Otfice of Education -
Bureau of Redeaich

droject No. 9-0404

\Walnut Strost
, Massachusel!
DEPARTMENT OF

l;

EDUGATION,

Welles!t
USs.

73
&
<@
O

e
O

s
Sz
i=
-8

HEALTH,




U8 DIFARTMENT OF HEALTH, EDUCATION
hWNELEARE

,

OFFICE OF RDUCATION /’ﬁ | U'/
OOCUMENT HAS 8EEN REPRODUCED P ,

{:IASCTWA% RECEIVED FAOM THC PERSON OR F I NAL RE PORT ’ } : 6

ORGANIZATION ORIGINATING IT. POINTS OF // /‘

oS e "

SARILY REPRESENT - J

CAT:ONPOSITIONO!PO&!CY Project No. 9.0404

“Grant No. 0EG-0-9-310404-4438(095)

N
$ C/DEVELOPMENT OF A MACHINE FORM UNION CATALOG FOR THE
:;\\ NEW ENGLAND LIBRARY INFORMATION NETWORK
<+ (NELINET). /el pems 7=
o
&
PART I  UNION CATALOGING IN NEW ENGLAND: PAST, PRESENT,
EC) : A PRELIMINARY SURVEY
by Samuel Goldstefn
PART II SYSTEMS DESIGN AND PROGRAMMING
by Brent Byer, Douglas A. Campbell, Mary
Jordan Coe, Ann T, Curran, Donald J.
MacDonald, and Wi{llfam R. Nugent
\ y;ﬁonaz
é’neu ENGLAND BOARD OF HIGHER EDUCATION,
Wellesley, Massachusetts 02181
BV
(;September 1970
The research reported herefn was performed pursuant to a
grant with the 0ffice of Education, U. S, Department of
Health, Educatian, and Welfare. Contractors undertaking
o such projects under Government sponsorship are encouraged
o to express freely thair professional judgment {n the con-
;g duct of the project. Pofnts of view or opinions stated
& do not, therefore, necessarfly represent offictfa) Office
> of Education postition or policy.

U. §. DEPARTNENT 0i

HEALTH, EOUCATION, AND WELFARE

@ Offtce of Education (pri=).
24 Bureauv of Research

Camnne.




CONTENTS

Introductiory Section - Summary

PART 1 - UNION CATALOGING IN NEW ENGLAND

Page
Contents
Acknowledgements i
Chaptei 1 Introduction 1

Chapter-11 Unfon Catalog Configurations
in New England

Crapter 111  The Relevance of HELINET's Union
Catalog Capadbilities to New
England's Union Catalog Needs 43

Chapter 1V Conclusions and Recommendations 50

References 62

Bibljography 17

Table 1 A Union Catalog of New England's
Research Libraries 9

Table 2 A Union Catalog of all of New
England‘'s Librarties

Table 3 Volumes in NELINET Librartes 54

Table 4 University of Massachusetts at

Amherst: lter.s Borrowed on Inter-
li{brary Loan (by Institution) from
July 1966 te June 1967, lnclusivgs

PART Il - SYSTEMS DESIGN AND PROGRAMHING

Contente
Summary t
Chapter 1 Intreduction and Background 4

Chapter 2 Import of Union Catalog
Capability 6




Chapter 3 Methods 9
Chapter 4 Description of Holdings File

Processing Programs 17
Chapter § Future Applications of Union
Catalog Capabfility
Chaptar 6 Recommendations 26
Appendices:

1. Printout of Machine-form Union Catalog
. Anal*sis 07 thae Changes Made by the
NELINET Librarifes in Library of Congress
Cataloging Copy
111. File Organization

IV, Technical Description of Programs



INTRODUCTORY SECTION

SUMMARY

PART I:

The 1ibrary 1{terature on union cataloging and New Eng-
land Yibraries was surveyed in an attempt to determine: (1
the extent to which New England's unfon catalog needs and
probiems had been, or could be, specifted; (2) the extent to
which unfon catalog activities within the region had been
undertaken or proposed; and (3) the extent to which the un-
fon catalog capabilities of the New England Libravy Infor-
mation Network's (NELINET's) automatfon project might be rele-
vant to the vesolutfion . f all or some of the identiffable
unfon catalog needs in New England.

On the basis of this survey, it was determined: (1)
that New England’'s collective unton catalog needs and prob-
lems had not been specified, particularly with respect to
the possibilities of machine application; (2) that some of
the crucfal data and analysis requisite for such specifica-
tion was unavatlable; and (3) that, in the absence of such
specification and data, unequivocal avaluations of the rela-
tive mertts of diffarin? unfon catalog approaches and of
different xinds of machine form catalog (including NELINET's)
had to be held {in abeyance.

Within that context, three general union catalog con-
figurations of possible relevance for the New England area
were identified and examined: 31) the sitngle regional unlon
catalog: (2) the combination of six state unfon catalogs?
and (3? the random combination of state and/or fnterinsti-
tutional union catalogs.

There is no regfonal unfon catalog for New England, and
although two state unton catalogs do exist, both of these
arve card form catalogs. As {1t wae concluded that none of
the three configurations would be red'ized other than in
machine form, 4«nd as there is no ¢r-s. 't regqfonal plan for
uninn catalog design and developwmen., ti'e Eaira configura-
tic) is the one that is 1ikelfest to be =ncount2red in the
immodiate future. i




On the basis of the analyses and findings made {in this
report, 1t 1s recommended that a region-wide survey of atll
aspects of union catanging in New England, comparable to
that which was undertaken for the nation as a whole by the
American Library Association in the early 40's, but with
particular attention being given to the interrelationships
among machine form catalog, unfon catalog, and library net-
work theories, be undertaken.

ART I1:

The purposo of this part of this project has been to
develop the essentfal capabilities for a machine form union
catalog of books and a printed union catalog of books for
the New England Library Information Network (NELINET).

This has been accomplished by means of:

1. A study of machine form unfon catalog needs.
2., File design for both present and projected needs.

3. The davelopment of techniques and programs for
gollecting. storing and updating 1ibrary holdinys
ata,

4, The development of programs to pfoduce a printed
unfon cata o$ in which the Library of Con- ">
card number 1s used as the fdentifying eic.ve.. L.

Access to a printed union catalog will be of immedtate
afd to students and scholars as well as librarians for inter-
Jibrary loan and acquisitions. .The machine form unfon 1ist
1s a major step in NELINET's development and provides a basis
for the future design of further capabilities: a Network
1ibrary management information system, an automated inter-
1ibrary loan system, a common circulation system, and an
on-1ine retrieval sysiam. The recormendations that contlude
this report include the developmen{ of the above s¥stens as
well as research into the practicali.y and feasibiltty of
fncluding non-MARC data in the ho'4in;s fila, intensified
study of retrieval techniques t) wsut*or, titie. ané =ubject
}nfornation. and a study of terminals ard query/respuuse

anguages.

e e e e s o e >l S o B o i, St Attt tet
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CHAPTER I: TINTRODUCTION

In accordance with the requirements specified in Pre-
paring research reports for the U.S. 0ffice of Education
Bureau of Research, September 1968, this chapter provides a
summary of the 1nvestigator's report, background to the
study, and other general preliminary considerations that may
facilitate the reader's understanding of the subsequent dis-
cussion, Because the basis of the study was a standard 1it-
erature survey, any methodological clarification that has
been deemed necessary is provided in text or reference form
at the appropriate points in the report.!

SECTION 1: SUMMARY

The 1ibrary literature on union cataloging and New Eng-
land 1ibraries was surveyed in an attempt to determine: (1
the extent to which New England's union catalog needs and
problems had been, or could be, specified; (2) the extent to
which union catalog activities within the recion had been
undertaken or proposed; and (3) the extent to which the un-
ion catalog capabilities of the New England Library Infor-
mation Network's (NELINET's) automation project might be rele-
vant to the resolution of all or some of the identifiabie
union catalog needs in New England,.

On the basis of this survey, it was defermined: (1)
that New England's collective union catalog needs and prob-
lems had not been specified, particularly with respect to
the possibilities of machine application; (2) that some of
the crucial data and analysis requisite for such specifica-
tion was unavailable; and (3) that, in the absence of such
specification and data, unequivocal evaluations of the rela-
tive merits of differing union catalog approaches and of
different kinds of machine form catalog {including NELINET's)
had to be held in abeyance.

Within that context, three general union catalog con-
figurations of possible reievance for the New England area
were fdentified and examined: (1) the single regfonal union
catalog; (2) the combination of six state union catalogs;
and (3? the random combination of state and/or interinsti-
tutional union catalogs.

There is no regional unfon catalog for New England, and
although two state union catalogs do exist, both of these
are card form catalogs. As it was concluded that none of
the three configurations would be realized other than in
mechine forin, and as there is no present regional plan for
union cataloqg design and development, the third configura-
tion 1s the one that is l1ikeliest to be encountered in the
immediate future.




On the basis of the analyses and findings made in this
report, it is recommended that a region-wide survey of all
aspects of union cataloging in New England, comparable to
that which was undertaken for the nation as a whole by the
American Library Association in the early 40's, but with
parcicular attention being given to the interrelationships -
among machine forin catalog, union catalog, and library net-
wor"” theories, be undertaken.

SECTION 2: BACKGROUND TO THE STUDY

The New England Library Information Network (NELINET)
is a ¢roup of libraries formally associated with each other
for the advancement of their common interecsts through coop-
erative action, The charter members of the network are the
main campus libraries of the six New England state univer-
sities, viz., the University of Connecticut at Storrs, the
University of Maine at Orono, the University of Ma.sachusetts
at Amherst, the University of New Hampshire at Durham, the
University of Rhode Island at Kingston, and the University
of Vermunt at Burlington. The various cooperative activities
undertaken among the NELINET l1ibraries are sponsored by the
New England Board of Higher Education {NEBHE), an inter-
state agency specifically charged by 1ts charter with the
promotion of cooperation among the public and private insti-
tutions of higher education in the New England area.

The mest innovative joint venture thus far undertaken
has been an automation project which is attempting to es-
tablish a central file of machine r2adable bibliographic and
local 1ibrary data bases. These data bases, ultimately
stored on random access media and processable by time-shared
computers, will be capable of being remotely accessed by a
large number of l1ibraries to obtain a variety of technical
processing and other 1ibrary services,

The design philosophy underlying this NELINET automa-
tion project calls for the modular implementation of the en-
visaged total system in order that useful services may be
provided for the participating 1ibraries while the long
range objective of building this central file and of utiliz-
ing its data bases is being accomplished. Accordingly, the
first goal toward which the preject was directed was the
crcation of a file of catalog data in machine readable form,
~and the first useful service to be provided from this file
was the production of customized catalog cards and book
spine and book pocket labels.

The technical implementation of these inftial tasks,
performed under a series of grants from the Council on Lf{-
brary Resources, Inc., has been detailed elsewhere.? As a
result of this effort, a Library of Congress MARC I] data




fer NELINET has been established, and a catale, card and

label production system has been designed that (1) provides

an operational simulation of the projected system and (2)

%?gt 1: capable of befng utilized now by the participating
rarfes.

This card and labe! production system works in essen-
tially the following manner:

Y. The participating 1ibraries prepare teletype re-
quests for those products which they desire, and
transmit these to the bibliographic data process-

~ ing ceater;

2. At the center, the teletype requests are batched
‘ and run through a series of ccmputer programs which
search a magnetic tape master file of Library of
Congress MARC Il records;

3. For those requests corresponding to a biblfographic
record in the MARC master file, a magnetic tape
containing catalog card and book pocket label im-
ages, and a paper tape containing book spine label
fmages, are produced;

4, The magnetic tape is run subsequently on a conven-
tional IBM 1ine printer to produce the appropriate
catalog cards and book pocket labels, and the paper
tape 1s printed out on a Dura tape ty?ewriter to
produce the requisite book spine labe

5. The cards and labels are brought together in sets
and mafled back to the requesting librarfes.

As presently constituted, the local information sup-
plied for each bibliographic title by the 1ibrary at the
time it requests products, e.g., the Library of Congress
(LC) card number, the transaction or system numbev, the 19-
brary identification s¥mbol any applicable branch or spe-
cial location designation, any relevant copy or volume num-
ber, etc., is not retained or stored in the central file,.
The capability of inserting, collecting, and updating this
local holdings information in the central file is essential
{f NELINET 1s to render its full range of contemplated serv-
fces, including union cataloging, book catalog production,
circulation and intesylibrary loan control, etc. .

It was to provide such capabflity, with particular re-
ference to the union cataloging fuaction, that the United
States Office of Educatfon awarded a grant of $97,180 to the
New England Board of Higher Education on June 15, 1969. Al-
though the technical implementation was to be subcontracted
once again to the computer applications firm of Inforonics,




Inc., of Maynard, Massachusetts, NEBHE agreed, as an inte-
gral part of this effort, to attempt to examine the rele-
vance of NELINET's union catalog capabilities to the union
catalog needs of New England. This examinatior was to be
based primarily on a survey of the unfon catalog literalure,
supplemented as necessary by communicattions with, and visits
to, existing unifon catalog activities in the region.

SECTION 3: GENERAL CONSIDERATJIONS

- Although the concept of the union catalog of books was
known at least as early as the 15th century. the first great
flowering of this bibliographic device 1n the Unfited States
tcok place during the 1930's, when a jiumber of regional un-
ifon catalogs were established. This efflorescence occurred,
however, with 1ittle systematic refrirence to broader {ssues
of l;brary network and unfon cataloj thecry. As #erritt
noted:

“The growth of union catalogs in the United States re-
sembles nothing so much as the now famous Topsy, who,
innocent of all raising, 'just grew'. Union catalogs,
too, have jJust grown--1ittle or no attention has beer
given to the planning o¥ their location; and their
growth in sfze, function, and variety has gone on with
- s0 Vittle serious attention from the l1ibrary pr-ofession
that 't 1s today quite possible for five librarians to
entertain five different and almost mutually exclusive
connotations for the phrase ‘unjon catalogs'."?

Today, almost 30 years later, the sftuation is st/l1
pretty much as that which Merritt described. Universally
acceptable and unexceptionable definitions and classifica-
tions of union catalogs are not available; that this is so
is due probably as much to the inherent difficulties of de-
finition and (lassification as such, as it {s to the inher-
ent complexities of union cataloging theory and practice.
Many contemporary discussions of, and plans or proposals
for, the implementation of unfon catalogs in machine form
continue to display minimal attention to larger issues of
unfon catalog, machine form catalog, and library network
theory and practice; that this is so is due probably more to
human frailties and the operational constraints of actual
1ibrary environments than it ts to the substantive content
of these fields.

A full expioration of the theory and practice of union
catalogs {let alone of machine form catalogs and l{brary
networks) 1ies beyond the province of this study. It is
hoped that the requisite amount of relevant explovation can
be made at the appropriate points in the ensuing examination
of unfon cataloging in New En?land. However, a certain a-
mount of preliminary explication about union catalog defini-




tions, classifications, characteristics, and functions is
required.

PART A: UNION CATALOG TERMINOLOGY

The complexities of union catalog terminology have been
explored by Merritt,* Brummel,® and Willemir.® Since the
connotative differences mentioned by Merritt cannot be re-
solved, it becomes more esse.tial that the sense in which
one uses this terminolcgy ke made explicit than that there
be general agreement about the 'correctness' of that sense,
Accordingly, this section wiil try to indicate the explicit
and admittedly arbitrary sense witis which the present author
will use spezific terms,

'Unfon catalog’ will be used as the generic term for an
i:ventory, created and maintained essentially at z single
tocation, ¢f all or some of the publications owned by sever-
al lioraries. Although actual union catalogs may inventory
all forms of publications, e.ec., monographs, periodicals,
documents, etc., the present paper is concerqted only with
boo’.s and other monographs.

There are a number of ways by which union catalogs may
be categorized, but the usual practice is to differentfate
them in the first fnstance ~n the bosis of the geographical
distributior of the librar.<s that they inventory. Hence:

1. 'Reaional union catalog', when used in a generic
sense, with reference to the Unfted Statos as a
whole, will derute any union catalog that {s bas.d
upon a definable yeographical area, whether inter-
state, state, or municipal. When used with spe-
cific reference to the six state New England area,
‘regional union catalog' will denote a union cata-
log of the 1ibraries of ali six states;

2. ‘'Interstate union catalog' will be used to denote a
union catalog of the 1ibraries of more than one,
but less than all, of the New England states;

3. ‘'State union catalog’ will be used to denote a un-
fon catalog of the libraries witkin any given New
England state;

4, 'Municipal unfon catalog' will be used to denote a
unfon catalog of the librarifes within any particu-
lar New England metropolitan area.

As in the rest of the United States, a number of con-
sortia, networks, and other cooperative groupings, formal or
informal, of 1ibraries within the New Engiand area have been
formed? or ara likely to be formed in future. Although any




group of libraries that are associated with two or more in-
stitutional or organizational entities are, of course, dis-
tributed through geographic space, most of these library
groupings arise because of certain characteristics that the
constituegnt 1ibraries have in common, e.g., their type,
their size, their proxinity, etc., rather than because of
their specific geographic location. In this paper, 'inter-
institutional union catalo?' will be used to denote a union
catalog associated with a library grounp of this kind. Thus,
if there were a unfon catalog of the NELINET libraries,
which are dispersed throughout the six state region, or a
union catalog of the Worcester Area Cooperatin? Librarians,
whose libraries are located within a given muaicipal area,
efther one would be encompassed by the term, 'interinstiti-
tional union catalog'.

PART B: THE FUNCTION 07 THE UNION CATALOG

- Herritt noted, with ohvious disapproval, "the fact that
the union catalog 1dea has up until now been considered
merely a cenvenient device for locating books for interli-
drary loan."? Twenty-four years later, Willemin was still
able to categorically assert that "The main function of the
union catalogue is unquestionably to locate publication in
order to facilitate access to books. It is a tool for the
raticnalization of interlibrary loans ..."* This persistent
tendency to think of the union catalog as primarily a loca-
tion tool to facilitate interlibrary loan, which unquestion-
ably has been its primary historical role, confuses union
catalog practice with unfon catalog thcory, and is, together
with the practical constraints that have determined the his-
torical structure and function of most union catalogs, one
of the greztest inhibiting influences on contemporary think-
1ng about the potentialities and 1imitations of union cata-

0gs.

Willemin's assertion is better (and more realistically)
paraphrased as "The main functicn of the union catalog is
unquestionably to locate publications in order to facilitate
physical access to books, and/or 1n order to facilitate ac-
cess to information about the distribution of books." Fur-
thermore, 'phystcal access' should be understood to be en-
hanced either through interlibrary loan, or, as is frequent-
ly the case, especially in heavily urbsnized areas, through
direct access, 1.e., in situ reference to the located item
at the holding location.

These restatements permit a more flexible anaiysis to
be made of the elements of union catalog design. The theo-
retical characteristics of any given or proposed union cata-
log can be spellied out in terms of whether the objective of
that catalog is (or should be) to facilitate physical ac-
cess, information access, or both, and the actual character-




ifstics of any gfven unfon catalog can be analyzed with re-
sgec%dgobwhether what is corresponds to what could (or what
shou e.

For example, {f one concefves of a unfon catalog solely
as a means for facflitating physfical access, and conceives
of physical access solely i{n terms of interlibrary loan,
then there 1s no point in 1isting books in the union catalo?
that cannot be 1caned. "This same¢ argument was instrumenta
fn excluding reference works from the Rassau County union
catalog."'® But, ff non-circulating matertfals can in fact
be examined §n sftu at the holding 1ibrary, their exclusion
from the union catalcg diminfishes the extent to which that
catalog actually can achfeve its full potentifal, {f.e., the
facilitation of physical access.

Again, 1f a geagraphically based union catalog is con-
ceived of as essentfally a physfical access facilftating de-
vice, and 1f this ciunception 1s coupled with the prevalent
assumption that the unfon catalog is an instrument of re-
search:

"It {s apparent that a very definite point of diminish-
ing returns exists, after which the addition of more
1ibraries to a union catalog will add very 1ittle %o
the catalog in terms of new titles not already repre-
sented. If the major objective of the unfon catalog is
to locate as many different titles as possible without
reference to the number of copies of each title that
exist, it 1s important to reagize that after a certain
minimum numher of libraries have been included, the new
titles to be gained by adding another 1ibrary are less
than one per cent of the titles already recorded in the
unfon catalog."?!? :

On the other hand,

"The very concept of a regional union catalog points to
the desire to know what books are available within a
1imited geogr2phical region, and For this reason alone
it §s important that all of the libraries in the region
be included."?? *,,., the decifsion to compile anything
less than z complete record of the resources of a group
of libraries must be made with full knowledge of the
1imitations the decisfon places upon the catalog ... a
complete union catalog {s the only adequate tool for
the detafled study of regional library resources, the
only adequate basis for a program of library specifali-
zatfon, and the fundamental {implementation of a wide
program of library cooperation,"!?




CHAPTER II: UNION CATALOG CONFIGURATIONS IN NEW ENGLAND

In New England, as elsewhere, actual and proposed unfon
catalog systems may assume any of several configurations,
but those which seem to be of particular significance are:
(1) the regional union catalog, (2) the state union catalog,
and (3) the interinstitutional catalog.

SECTION 1: THE REGIONAL UNION CATALOG

- In 1940, the American Library Association undertook a
natijonwide survey of all aspects of union cataloging, one of
the main objectives of which was the provision of data for
determining viable geographic regions for union catalog es-
tablishment, and for coordinating such regional union cata-
logs with each other and with the national union catalog.
The published report of that survey, Union catalogs in the
United States,!" and esvec1a11y the portion of it contri-
2¥t$g by L. C. Merritt,

eld,

“Mr., Merritt ... studied by statistical methods the re-
sources of American libraries, the extent of duplica-
tion among 1ibraries, holdings of foreign books, and
other aspects of the sfituation ... His findings on the

- probable number of existing book titles in the United
States and in the world are an important contribution
to our knowledge of this subject ... Mr. Merritt ...
also explored problems of regionalism as they relate to
1ibraries and un’.n catalogs, problems of union catalog
compilation and ~aintenance co;ts, and problems in-
volved in the t!:oretical achievement of an all-{inclu-
sive national union catalog.%!*®

5 remains the classic work in 1its

On the basis of his survey, Merrict postulated the ex-
istence of 16 'union catalog regions':

"There is no magic in the number 16. It merely repre-
sents the number of regions evolved from a careful di-
vision of the country into areas that seam reasonable
and logical units for supporting regional union cata-
logs. Particular boundaries between re?ions were de-
termined partly by the existing boundaries of present
regional union catalogs, partly according to spheres of
metropolitan influence, and partly according to the
convenience of state l1ines. This latter factor assumes
much greater importance than it deserves, and 1t is
probable that state lines should have been ignored in
more than the four instances shown ... but convenience
in counting library resources made it ?referable to
follew them whenever at all possible."}’?

The six New England states comprised one of these 16




regions and, although there were then three active unfon
catalogs already within {ts boundaries, viz., the Union
catalog of nonfiction in New Hampshire libraries (State Li-
brary, Concord, New Hampshire),!" the Union catalog of
Providence 1ibraries (Brown University Library, Providence,
Rhode IsTand),'® and the Vermont state-wide unfon library
catalog (Vermont Free PubTic Library Commission, Montpeiier,
vermong).‘° Merritt observed that:

"ii seewms preferable to locate the union catalog for
tne regfon in Boston, where it can be of immediate
service to & larger number of libraries. Literally all
roads i{n New England lead to Boston, and communication
between this metropolitan center and all points in the
regfon is fast and convenient."?!

Merritt estimated that "A unfon catalog of the research
libraries of the region, which contatn 16,989,000 volumes,
would cost $428,000 to compile. If the 38,010,000 volumes
in all of the libraries were included, the union catalog
would cost $958,000."22 Tables 1 and 2, below,?? provide a
state by state breakdown of these estimates:

TABLE 1: A UNION CATALOG OF NEW ENGLAND'S RESEARCH LIBRARIES

Volumes in Research Libraries

in_Thousands?* Costs in
' In existing Thousands
State Total Union Catalogs?® Net of Dollars?s

Maine . 840 0 840 $ 21
New Hampshire 743 0 749 19
Vermont 233 333 0 0
Massachusetts 10,781 0 10,781 272
Rhode 1siand 1,282 0 1,282 32
Connecticut 3,337 _0 3,337 84
TOTAL: 17,322 333 16,989 $ 428

TJABLE 2: A UNIGN CATALOG OF ALL OF NEW ENGLAND'S LIBRARIES

Volumes in A1l Libraries

in Thousands?? Costs in
In Existing Thausands
State Yotal Unfon Catalogs?®® Net of Dollars?®

Mafine 3,125 0 3,125 $ 79
New Hampshire 2,668 0 2,668 67
Vermont 1,730 1,080 650 16
Massachusetts 21.5235 0 21,535 - 543
Rhode Island 2,602 0 2,602 66
Connecticut 7,430 0 7,430 187
TOTAL:39,090 1,089 38,010 $ 958




As Brummel has pointed out, although "Merritt has gone
very fully into the cost involved in the organfzation and
maintenance of a unfon catalogue ... these figures date from
1942 [sfic:?] and are therefore useless now. They may, how-
ever, be instructive on account of the varfous elements
which form the basis of the calculations."?® Unfortunately;
a detafled analysis of those elements lies beyond the scope
of this paper,

Whatever may have been its descriptive value, Union
catalogs in the United States never enjoyed any presriptive
success: regional union catalog development rcmained essen-
tially a matter of unplanned local accident. The regional
unfion catalog that Merritt proposed for the Hew England area
never materfalized, while the fortunes of the regional union
catalo? concept generally declined. It is perhaps more in-
structive for the purposes of this study to examine some of
the probable reasons for that decline, stnce many of them
still constitute important aspects of the operational set-
ting within which the prospects for any regional unfon cata-
log development within New England must be evaluated.

The value of the unfon catalog has long been an article
of fai{th with most 1ibrarfans, but just how valuable a union
catalog may be in comparision with other l1ibrary priorities
that compete for 1imited financial and human resources is
another matter. The primary function of any union catalog
s to indicate the locatfon or locations of the items which
it inventories; however, whereas the card catalog of an {in-
dividual 1ibrary indicates location by virtue of its in situ
placement within that 1ibrary, the requirement for location
fdentification for several libraries in a single card cata-
log essentially calls for the creation of an entirely new
catalog, and for on-going contribution to it by each of the
libraries reporting to it. The costs attendant upon crea-
ting and maintaining unfon catalogs in addition to the in-
dividual local catalogs of the inventories Vibraries clearly
have bean of sufficient magnitude to weaken the priorities
which 1ibrarians have in fact assigned to the development of
such unfon catalogs.

Thus, even as Unfon catalogs in the Unfted States was
being compiled, the economic factors that had contributed to
thefr proliferation, that is, the Depression, with its re-
sulting unemployment and concomitant cheap labor pool, had
come to an end. Although Merritt observed that, of the 17
regfonal unfon catalogs that existed in his day, "Ten re-
gfonal unfon catalogs, including, the largest and most im-
portant, were compiled largely with labor furnished by the
WPA ... The pattern {is largely one of depsndence on national
and private funds for the constructfon of the unifon cata-
109 ...,"2? he incorrectly surmised that "There is no reason
to expect this pattern to change materially in the develop-
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ment of a8 more complete system of regional union cata-
logs ..."3%% But, by 1948, Dewey was able to write:

"Union catalogs may be said to have had their heyday
in the 1930's during the period of availability of
free labor from federal relfef agencies. Few or no
union catalogs were begun after the period of labor
scarcity of the carly 1940's set in. It is to be
hoged that a revival of the 'unfon catalog spirit’
will stem from more fortunate beginnings than another
depression. However, it is difficult to see, during
times of labor shortage, high clerical wage costs,
and strained budgets, any other sources for funds
with which to finance new union catalogs."??

: Again, although Merritt optimistically claimed that
"Even where regional union catalogs do not exist, indica-
tions of regional interest are apparent,"?? that 'regional

interest' was not translated subsequently into 'regional
commitment' in New England and elsewhere. Furthermore,
this failure of ‘great expectations' cannot be attributed
solely to the absence ¢f an inexpensive labor pool, since
the requirement for the latter is but a symptom of some of
the more pervasive problems associated with union catalog
creation and utilization.

In the first place, until comparatively recent times,
Merritt and others were, of necessity, restricted to think-
ing about card form union catalogs, with all of the limita-
tions inherent in the card medium. Not the least of these
was the fact that, in order to minimize the scale of the
task required to compile such a catalog in the first place,
and the magnitude of the subsequent task of keeping it up
to date, most such catalogs were restricted to a main entry
arrangement. As 2 result, card form union catalogs were not
only inherently special gurpose cstalogs created expressly
to locate publications, but they were also essentially sin-
gle purpose catalogs in that the information that they con-
tained could be used, by and large, only to facilitate phys-
ical access to books.

On the other hand, many of the conditions which had led
to the expressed need for, and proliferation of, regional
unfon catalogs were to undergo significant changes in the
period following the Second World War. These changes af-
fected both direct and indirect access modes to library and
research materfals. ODirect access to such materfals was
greatly enhanced by an education explosion and an emerging
affluent society that manifested themselves in new libraries
and in expanded library coilections (albeit often at levels
that do not measure up to extant quantitative standards for
evaluating library collections), and by changing and fnnova-
tive publications patterns, espectfally in the paperback, re-
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print, and microfilm ftelds, which made previously Scarce
research materials once more generally available (albeit not
always inexpensively so). Indirect access via interlibrary
loan was greatly facilitated as the result of federal and
state legislation that stimulated the improvement of library
service generally through the provision of bibliographic re-
ference, teletype, and delivery support services, and as the
result of the advent of the printed catalog or union l1ist,
most importantly the Library of Congress and National Union
Catalog printed catalogs,’? which made holdings information
more generally and readily avatlable than had ever been the
case before.

A1l of these factors tended to weaken the priorities
that could be attached to a special purpose catalog that was
difficult and costly to create and maintain, and that was
limited to a single purpose, the facilitation of physical
access, which already was being served 'better than ever'.
"Many critics have concluded that, in view of the 1imited
use made of them, such catalogs are too expensive and too
burdensome to maintain."®* Nor, despite the existence of
the Library of Congress and other printed catalogs, has the
possibility of a printed regional union catalog offered much
of a practical alternative to the card form version:

"The printing of union cetalogues [is, in general]
viewed with disfavour becausz it is an enormously ex-
pensive undertaking; its advantage in saving time with
book requests does not offset the costs of printing to
the libraries. These costs are not limited to the
printing itself, but apply also to the preliminary edi-
ting. This will be a time-consuming and expensive
business, since cataloguing practice will often vary
considerably in the participating 1ibraries ... If,
moreover, the printed catalogue is not to become ob-
solete within a relatively short time, it will have to
be kept up to date by regular supplements, and this
will mean a permanent burden."?®?3

Finally, the theoretical values of the regional union
catalog themselves have not remained unassailable with the
passage of the years. A number of authors "consider the re-
gional union catalog to overlap the National Unfon Catalog
and, therefore, not to justify the expense required for
their maintenance."®® In 1948, R, E. Elsworth "maintained
that the National Union Catalog, completed as far as poss-
ible, and with its material all brought up to the proper
standard, would suffice as a natfonal centre for information
and loans. The regional union catalogues could then dis-
appear ..."37 €Even R. B, Downs, the editor of Union cata-
logs in the United States, later came to express views that
were implicitly inimical to the concept of the regional un-
fon catalog and, as Brummel observes, "it may be assumed
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that he, too, considers the importance of re?ional unfon
catatogues after their inclusfon in the Washington catalogue
«~-and after the latter's publication in book form--as hardly
sufficient to warrant their cortinuation.”** Brummel him-
seif, in defense of regional union catalogs, is compelled to
comment that they are needed, "not only as & measure against
fnordinate growth of the National Unfon Catalog, but also
because the latter has been selective in incorporating
titles from other libraries, 'its objective having been to
fnclude entries for only the more 1meortant recearch materti-
als in libraries the country over'."??

Nonetheless, the negative views of the utility of the
ragional union catalog may have received some quantitative
measures of substantiation from M. K. Buckland, who, after
observing that "It is curious that the fundamental wisdom of
having a multiplicity of union catalogues should have re-
mained almost entirely unquestioned through so much investi-
gation,"*? went on to make a comparison between multiple and
single union catalog systems in terms of costs and perform-
ance, with frequent reference to the British system of mul-
tiple unfon catalogs. Using an optimized model of the pre-
sent British system, and comparing it with a hypothetical
alternative model consisting of a single union catalog,
Buckland concluded that "To perpetuate the existing British
multiple union catalogue system or to adopt any system {n-
volving more than one unfon catalogue would be to deliber-
ately {incur unnecessary cost, waste scarce skj1led ladour,
&nd cause unjustifiable delays for readers,"‘ Kuncaitis,
although acknowledging that Buckland's evaluation is "well
substantiated by calculations and may have meaning and value
for Great Britain,"*? {mplies that {t has none for the Uni-
ted States when he adds that, "Yet, 1t seens that the s{ize
of a country and the special needs of a region are important
factors in determining whether or not a regional union cate-
lo? should be established, continued, or ditsolved."*? De-
spite the rectitude of Kuncaitis' admonitions, 1t would per-
haps be more helpful to unfon catalog planners {f further
investigation was undertaken to ascertain whether Buckland's
data might not be more broadly applicable, as well as the
extent to which his models hold for a machine form as dis-
tinct from a card form environment.

Merritt's was not the only substantial proposal for a
dew England regional union catalog of books. L. Schreiber,
then Director of Libraries at Brandeis University (Waltham,
Massachusetts), expressed t. 2 belief that:

"It {s <casible to establish a Regfonal Union Catalog
for books fairly quickly and at relatively reasonable
costs, servicing the six New England states by combin.
1n? exfsting tibrary tools and a computer memory. The
existing tools are all those which give the LC card
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number--Publishers’ Weekly, Cumulative Book Index, and
the Library of Congress catalogs of printed books (both
authors and subjects). The LC card number {itself would
be fedu into the machine to identify the specific title
along with a simple locator for each individual 1ibrary
in the system, The use of an LC card number to identt-
fv a title eliminates the bottleneck and the cost of
converting all the bibliographic data on the main entry
into & form wnich the machine can read."*"

Apart from the utilization of computer techniques and
the specific application to the New England region, it
should bt pointed out that Schreiber's idea was conceptual-
fzed almost two decades before by H. Dewey.“® It should al-
so be pointed out that, while Dewey made no specific refer-
ence to the New England area, he did think that nis system
was applicable generaliy to any area that constituted a vi-
able basis for a regional union catalog.

The heurt of the Dewey-Schreiber approach is the use of
the LC card number as the access point for location deterwi-
nation, and since I.C card numbers are not assigned to all of
the world's published output, the effect of this partial
coverage on the function of the union catalog for assistance
in interlibrary loan was a matter of concern to both authors,
In a sample analyzed by Dewey

"{t was discovered that, of fifty-five requests for
loans of separate monographs not in its collections re-
ceived b{ the John Crerar Library in 1946 from 1ibrar-
fes not having access to L.C. depository cataloys,
forty-one, or 74.5 per cent, represented titles for
which L.C, cards were avaflable ... This is, of course,
a small sampling; & competent statistical analysis of
the requests recefved by one or more of the larger
bibliographic centers is needed."**

In a similar connection, Schreiber noted that

"a ¢check of interlfibrary loans for one year was made at
four fnstitutions with these results: At Brandeis Uni-
versity seventy-eight percent of books 1oaned had LC
card numbers. At Boston College efighty-two percent of
the books borrowed and ninety-two percent of the books
lent had LC card numbers, At Wellesley College eight{
percent of the books losned had LC card numbers. While
at Northeastern University eighty-nine percent of the
books handled had LC card numbers."?

Schreiber, not without some justification, went on to
observe that

*"These four instances may not be conclusive but they
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certainly lend credibflity to the assumption that the
creation of a Regional Unfon Catalog based on LC card
numbers would be worth developing. A tool which can
expeditiously locate about eighty percent of our inter-
l1ibrary loans §s not a2 negligible addition to our. re-
sources.""*

The essentfal operational components of the basic sys-
tem envisaged by Schreiber were:

. Mermber libraries would report their acquisitions to
the center, by L.C. card number, or by author and
title, 1f this is simpler for the library, leaving
it to the center to locate the L.C. number;

2. At the center the numbers and locations would be
fed 1nto the computer memory;

3. Perfodically the camputer would generate 11stings
by L.C. nunber, in numeric sequence, followed by
the locations which have the book;

4. Should it be desirable, the center would also pro-
vide the numbers of titles not avaflable in the
area; or by ordering a sample card from the Library
of Congress, 1ists of titles not available in the
Region, as a guide for acquisitions;

5. The computer would also generate up-dated l1ists to
be used at the center in answering phone or mail
fnquirifes for books not covered in the last edition
of the distributed catalog. If the desired title
is located, the request for it could be forwarded
directly to the owning lidbrary, thereby expediting
receint of the title by [the] borrowing l1ibrary.*

Schreiber groposed a pllot project for a three year
period and, although noting that "This pilot project should
bring to light the problem% that are fnvolved in the actual
operation of the system,"*' he was, understandably, optimis-
tic that this tria Keriod would simp!g contirm the nerit of
his approach. Nonetheless, and notwithstanding the attract-
ive appeal of some of the alleged advantages of the system,
several aspects of Schreiber's proposal would appear to bde
sone:?at ingenuous with respect to union catalog theory and
practice.

For example, Schretiber suggests that "Input could begin
with LC card numbers (titles) from 1950 to the present, pri-

marily because The Library of Congress Subject Catalog
started that year, and because “The span from 0 to
date should cover & major portion of contemporary research
needs."*? However, Schreiber does not actually adduce any
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data on the time distribution of the items requested on in-
terlibrary loan at the four institutions, supra, nor any
supportive data from comparable studies of time distribution
in interiibrary loan, so it {s not known whether ha {s stfill
talking about 80%, or 40%, or 'what-percent-have-you' of LC
card number effectiveness in interlibrary loan, and for how
long that percentage will obtain. Thus, in the absence of
such data, when schrefber asks, "Do we really have to wait
until we can develop a technique to cover every eventuality,
or should we accept an ei?hty percent level of effective-
ness?"%? ane may reasonably inquire whether one 1s in fact
dealing with an etghty percent leve)l of effectiveness.

Again, as noted, although Schreiber asserts that the
use of the LC card number to identify & title "eliminates
the bottleneck and the cost of converting all the biblio-
graphic data on the main entry into a form which the machine
can read," the 'bottleneck' and ‘cost' attendant upon ob-
taining the requisfte LC card numbers, especfally for retro-
spective materials to be fncluded in the union catzlog, fis
hardly explored. Schreiber proposes that the inftial {input
data be obtained "“by havin? the Yibrary shelf 1ist micro-
f1lmed, using a portable fixed focus microfilming camera at
the Yibrary,”*" and keypunching the relevant {(i.e., post-
1949) LC card numbers at the center, but no detafls are gi-
ven of the mechanics by which the relevant information s
to be obtained, nor of the costs entafled in what would have
to be a rather arduous &and inefficient process (one would
either have to cycle through the entire shelf 11st to de-
ternine which cards should be microfilmed, or cycle through
a microfilm of the entire shelf 11st to dctermine which LC
card numbers should be keypunched).

Finally, Schreiber propused that "the nucleus of the
Regional Union Catalog be established tn thu Boston Area,
possibly at Brandefs, with the tnitial particigation of the
seven unfversity libraries 1n this vicinity,"%’ and notes
that his union catalog proposal “"stems in part from a study
which indicated that these tibraries [viz., Brandeis Univer-
sity, Boston College, Boston University, M.1.T., Northeast-
ern University, Tufts Univarsit{. Wellesley College) dupli-
cate such a small number of titles as to preclude any advan-
tages from joint acquisitions or cataloging."** However,
Schreiber goes on to note that, *"As soon as the l1ocal nucle-
us is operative libraries geographically removed would bde
incorporated."®? Since the computer memory to be used--an
18BM Disk File--could store 200,000 LC card numbers at forty
locations,®?

"The basic programs will be written to {tncorporate a
possible total of forty 'ibraries. The New Enaland
Region contains thirty-efght academic libraries which
are adding approximately 5,000 or more volumes per year
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to their collections. The total number of volumes
added for the year 1961-1962 {s 753,269 taken from the
Office of Education Report 0.E., 15032-62, The addi-
tional programming effort to develop from a test group
«os to a1l thirty-eight should be no more than ten
percent,"$? -

Given the inclusion in Schrefber's unfon catalog of the
thirty-ei?ht lar?est academic l1ibraries in New England, one
might well question uhether the nnn-duplicative character of
collections that precluded any advantages from joint acqui-
sitions or catalaging, and that was partially responsible
for Justifying Schretiber's pro?osal fn his own mind, would
still be operative. For example, the si{x NELINET 1{b.arfes
would be included among the thirty-efght, and Nugent's study
of collection overlap at the former instituttons, "overliap
data needed to predict the degree of Joint use of cataloging
information and to estimate the efficiency of collective re-
classification, ... revealed a high degree of commonality in
the six c¢ollections,"*?

Furthermore, 1t 1s a well known fact that many of these
thirty-eight lidbraries (if not 211), and certainly the larg-
est of them (Harvard, Yale, Massachusetts Instfitute of Tech-
nology, Brown, Dartmouth, etc.) are precisely the Vibrarfes
now reporting to the Natiinal Unfon Catalog. Some data
would seem to be require. to justify the duplicative kind of
union cataloging reporting that would result {f these in-
:titutio?s had to report to both the NUC and Schreiber's un-

on catalog.

In view of the numerous fnconsistencies in the Schrei-
ber proposal, and the uncertain data adduced, it is diffi-
cult to ascertain the extent to which 1t could in fact meet
the equally unspecified regional union catalog needs of New
England. Clearly, Schreiber was proposin? a unfon cataltog
of research libraries as opposed to all libraries; he be-
1{eved that his system would eventually be able to {nventory
at least eighty l1ibraries, and assumed that "1{braries add-
fng fewer than 5,000 volumes a yesr would not be {ncluded as
ifnput ... This figure would exclude most of the public¢ and
special libraries in New England from contributing to the
fnput-<-but not from subscribin? to the print-out and dborrow-
fng books for their patrons."®! Furthermore, “since it s
very simple to have the computer duplicate its memory, the
New England Re?ional Unfon Catalog could exchange memories
with other similar union cetalogs so that a natfonal net-
work could readily be established."t?

In the last analysis, however, Schreiber was still pro-
posing a special purpose, single purpose union cataltog (some
additional purposes to which the catalog might be put also
entailed seemingly cumdrous procedures), and since that

7



catalog has its own functional and mechanical 'bottlenecks’
vis-a-vis 1ts compilation and utilization, 1t falls prey to
the same general considerations relating to 1ibrary priori-
ties that have already been discussed in connection with
Merritt's groposal. Since the main mechanical bottleneck
sti11 involves the problem of efficiently and inexpensively
converting the requisite data from the individual library
catalog to the unifon catalog, Schreiber'’s proposal might
have been presented in a stil1l more {nnovative fashion if {t
had been 1imited initally only to fnventorying the current
acquisitions of the contributing libraries. Such a 1im{ta-
tion presupposes that the current acquisitions of today are
the interlibrary grist of tomorrow, an assumption that re-
quires further study of circulation patterns to determine at
what point the requisite investment in the future might be-
gin paying off, and stfll does not take into account more
fundamental {ssues of union catalog theory.

It should be pointed out that, whereas Merritt cited no
concrete New England examples of the ‘apparent' regional in-
terest that he detected for the creation of a regional unfon
catalog, substantial indications of regional interest and
involvement in Schreiber's union catalog existed (and possi-
bly still exist). As has already been mentioned, numerous
libraries participated in related ¢t dv or planning activi-
ties, and 1t was expected that "{f iic necessary funds for
the establishment of the Regional Unfon Catalog can be
found, the project would be sponsored by the New England
Library Assocfation."$?

The cornerstone of both Merritt's and Schreiber's pro-
posal$ was the creation of a single unfon catalog serving
the six state New England area. For reasons already given,
however, such a regional union catalog does not exist, but
the minutes of a meeting held within the past year of the
Regfonal Planning Committee of the New England Library Asso-
ciation show the continuing interest of the New England 11-
brary community in the concept:

".,.. Charles Funk noted that preliminary experiments in
Connecticut indicate that a computer-based unfon 14st
or catalog might work for a large area such as New Eng-
land {f access were limited to computer query without
print-outs ... Arlene Hope sug ested that a feasibility
study to explore this pessibiltty might be supported by
a ?rant under the Higher Education program, Title !]-8
which provides money for research in various fields and
could be applied to a 1idbrary project of this nature,
Charles Funk moved that the incoming Chairman of this
Committee consult with NELA Board for authority to have
this committee, or a Sub-Committee, seek such a grant
for a review of existing studfes in this field and to
prepare a suitable plan for a union catalog of books in
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New England libraries. The motion was approved un-
animously,"¢*

That the suhstance of this motion be attained {s de-
voutly to be wished. However,

"It would be valid to state that for the most part un-
fon catalog sponsors have not been particularly con-
cerned with the problem of fitting their catalogs into
any kind of national plan ... If properly coordinated
and developed, union catalogs can be an extremely valu-
able instrument for facilitating maximum use of each
region's resources, and for stimulatin? the intelligent
growth of these resources, but some guidance and direc-
tion from a natifonal viewpoint would be highly desir-
able for the future development of these catalogs."'?

It {s hoped that such natfonal leadership or national
viewpoint may emanate from the efforts of the newly estab-
1ished Nestfonal Commission on Librarfes and Information
Science. WKhether or not that hope is realfzed, 1t is in-
cumbent on any New England based regifonal unfon catalog
study group to study first, no matter how hypothetical or
abstract the effort may of necessity have to be, the rela-
tionship of New England's regfonal unfon catalog need to the
naticnal unfon catalog need,

Whether a regfonal unfon catalog for New England {s
actually needed, within or without a national context, and,
if o, precisely what 1ts character should be, or can be,
and how and when it can be realfzed, these 2re matters which
are probably not amenable to unequivocal or ready answers,
However, at the very least it ought to be possible to estab-
1ish certain guidelines for on-going or predictable develop-
ments within the region that have potential relevance to
unfon catatoging, guidelines that will maximize the union
cataloging potential of those developments for the region as
a whole and that will minimize the possibility that such
developrents shall not have potential relevance to the re-
gion as a whole. If the progosed New England feasibil{ity
study were to accomplish nothing else, 1t will have accomp-
1ished a great deal.

SECTION 2: THE STATE UNION CATALOG

It s possible to concefve of New England's theoretical
unfon cacalog needs being met by six state union catalogs
fnstead of by one regional union catalog, and mention has
alrvady been made ?f the existence of three such catalogs
fn Merritt's time.%* Obviously, however, in order for the
state union catalog approach to be able to satisfy the col-
lective regional union catalog need, a state unfon cataloyg
must exist for each of the six states.
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In fact, however, that condition obtains for only New
Hampshire and Vermont, the Unfon catalog of Providence 11i-
braries having been discontTnued as of cune 1969.%’ Al-
though no state union catalog for Connecticut presently ex-
ists, there has long been active interest in that state for
the creation of one, and a variety of proposals and effoerts
:o:ard that end have been made and are contemplated in the

uture.

However, no active program for the development of a
state unfon catalog for etther Maine or Massachusetts (and
now, Rhode Island) has been uncovered during the course of
this survey. Kuncaitis notes that, "rather recently, a se-
lective unfon catalog vas established among Maine 1ibraries,
including cataleging and joint acquisition programs for pub-
11¢c documents, interlibrary loan of books, etc.,"*® but no
other reference to ihis purported catalog has turned up, and
two important Iibrar¥ officials in Maine have no information
about {ts existance,.®?

The one study of Maine libraries that dealt in any sube-
stantial way with union cataio? matters, K. D. Metcalf's
study of the larger libraries {n the state,’' although as-
serting that "a way can be found to provide one selective
Unfon Catalogue which would include as much as 90 percent of
the desired and really useful information ...,"7! was quite
?egative about a general, {.e., comprehensive, union cata-

09:

"One obvious way of making the desired information a-
vafilable would be to provide a Union Catalogue in each
of the seven librarfes [viz., Bates College, Lewiston;
Colby College, Waterville; Bowdoin College, Brunswick;
The University of Maine, Orono; the Ban?or and Portland
Public Libraries; and the Matne State Library at Augus-
tal for the holdings of all seven. But anyone who has
had experience with the cost of establishing and keep-
iny up to date inclusive Unfon Catalogues realizes that
the cost would be far greater than the results would
Justify ... 1 do not recommend the formation of a com-
plete Unfon Catalogue in each of the seven Maine 11.
braries at this time or later. Nor do I recommend the
formation of a single complete Union Catalogue for
Maine libraries to be housed in any one of them, ei-
ther at this time or later."??

The selective Union Catalogue that Metcalf recommended
would include "{1) A complete Unfon List of current and dack
files uf serfals, Yeriodica!s and newspapers, bringin? up to
date the 21 year old Unfon List of Serials in Maine 1ibdrar-
fes ... (2) A Unfon List record of al) holdings of microre-
productions in each of the tibrarfes, except those for sin-
gle volumes or parts of volumes ... 13) A Union List of ex-
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pensive research sets that, though important, are not used
heavily and probably need not be represented by more than
one or two copfes in the State until holdings of material

of this kind are considerably increased ... (4) A Unfon List
of all publications before the year 1700, all American pub-

1icatifons before 1801, and all rare individual volumes -kept .

in rare book collections ... (5) A Unfon List of the hold-
ings in each library relating to the State of Maine."”! No
program to implement Metcalf’'s recommendstions {s known,
although active {nterest in them st{ll exists,’*

The major report dealing with unfon catalog possibili-
ties in Massachusetts, that of Arthur D, Little, Inc.,?% al-
though proposing the creatfon of a State Library Service
Center which “will maintain a unfon catalog of holdings
throughout the state,"’* conceived of that unfon catalog as
primarily an inventory of public 1ibrary and selective col-
lege, university, and special 1ibrary holdings:

"Because of the effort and expense {nvolved in opera-
tin? a unfon cataloq, the lar?est college lYibrarfes

will not be expected to contribute. Many of the re-
sources of major college libraries can be located
through the National Union Catalog. It would be most
helpful, however, if the smaller schools and state
colteges provided information on thefr holdings to the
central information bank. This information would faci-
11tate their own search for materfal and would help to
shift the burden of interlibrary loan from tha major
resource libraries to the smaller, 1ibraries, which now
recefve only a minor portion of ILL requests.*?’?

Although the A, D, Little report has undergone substan-
tial discussion and study in Massachusetts, its overall re-
commendations have not been implemented, nor is there any
fndicatfion that such implementation is 1ikely to occur in
the immediate future. Nonetheless, the union catalog re-
commendation cited above {s of interest in a number of ways.

In the first glace. and unlike the indfcated scope of
the Schrefber catalog {page 17, above), it takes maximum
advantage of the already existing National Union Catalog,
and the contribution to 1t of the larger academic Yibraries
fn the state., Of course, {1t must be Eointed out that the
Hational Unfon Catalog 1s not invariably a satisfactory
finding tool: as Schreiber has pointed out, "Despite [the
existence of the NUC), any scholar or Yibrarian who wishes
to locate a title can attest to the frustrations involved
and the Yengthy delays., 1in the Metropolitan Boston Area,
which {s extremely rich In university l1ibraries and book
collections, there is no simple way of determining which
14brary, {f any, has a wanted title."?® Nonetheless, what-
ever the shortcomings of the NUC may be, the exclusion of
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those 1ibraries reporting to it from the proposed Massachu-
setts union catalog reflects another reality that Schreiber
pointed to, f.e., "The very rich resources, [in the Metro-

politan Boston Area) themselves preclude the possibility of
establishing a Union Catalog with the usual procedures, be-
cause of the tremendous costs involved."7?? :

Secondl{. although the proposed Massachusetts unfon
catalog is clearly geared toward the research function and
toward facilitating interlibrary loan, 1t explicitly recog-
nizes the potential value of a union cataltog for distribu-
ting the ’nterlibrary loan burden, a burden which the NUC,
of necessity, tends to impose in ever nreater degree on the
few larger libraries of the regfon, e.y., Harvard and Yale.
O0f course, the mere existence of the requisite information
in a union catalog 1s not a guarantee that such information
will be used effectively. For example, in Vermont, which
does rave a state union catalog, one library, in a single
year, “borrowed 94 {tems from Dartmouth and Harvard {ne-
glecting to consult the Vermont Union Cataiog) but 41 of
these were subsequently found to be held by other Vermont
1ibrarfes."*® Apart from such human sberration, however,
the actual utiiity of any union catalog for this ‘distribu-
tion of ILL' functi» :t111 depends on the character of the
collections of the «roraries that contribute to the union
catalog, and the A, D, Little report does not grovide suf-
ficient detatl on this score to permit any preliminary eval-
uation to be made.

There is 11ttle evident recent thrust for state union
catatog creation in Rhode Island, This may be due in part
to the fact that Rhode Island did have‘ until June 1969, a
Unfon catalog of Proyidence libraries!? to which the largest
1Tbraries Tn The state, T.e., those of Brown University, the
Unfversity of Rhude Island, and the Providence Public Li.
brary, reported. However, the Providence union catalog had
become highl{ selective over the years, both in terms of the
number of l1ibraries that were contributing to 1t“’ and the
categories of material that were being reported.’' Now dis-
continued, 1t 1s no longer open to the public in any sube.
stantive sense.®’

Khatever role the existence of the Providence union
catalog ma{ have played in fact in conditionin? intrastate
thinking about union catalo? creation, no mention of it was
made i{n Humphry's study of library cooperation in Rhode ls-
land.*? 1In fact, Humphr{ makes on!g two refurences at all
to union cataloging in his study: the first, with reference
to the Rhode Island Historical Society, recommends “"that the
Society work with l1ibrarians in all the tibraries in the
State toward the preparation of a union catalog of histori-
cal materfal;?? the second, with reference to public 1i-
braries, proposes that "location of books and other uaifon

22




catalog functions"*" be included among the services pro-
vided by the larger 1ibraries. Humphry's first recommenda-
tion 1s reminiscent of one element of the selective union
catalo? that Metcalf proposed for the larger Mafne librar-
fes; his second recommendation would appear to b2 using
'unfon catalog' as an abstract term rather than as a spe-
cific physical entity.

In order for the multiple state union catalog approach
to be able to satisfy some hypothesized collective regional
need, it will be equally apparent that a state union catalog
must not only exist for each of the states, but also that
all of them must exist at the same point in time, at least
within some reasonable Span of time. Sinceé there are no
known plans at the present time for state union catalog cre-
ation i{n Matine, Massachusetts, and Rhode Island, and since
there has been a temporary suspension of union catalog ac-
tivity 1n Connecticut, it is obvious that the uniform de-
velopment in time of the requisite number of state union
catalogs has not only not occurred, but {s unlikely to oc-
cur in the foreseeable future, uniess some concerted re-
g{?n;l impetus to the implementation of the concept {s sup-
plied.

However, as with the reatonal union catalog coxncept,
the de facto historical and contemporary limitatiors oo
stat?® unfon catalog development do not mean that, given an
appropriate ordering of priorities and a means of imple-
mentation, and allowing for the effects of non-uniform im-
plementation with respect to time, the multiptie state unton
catalog approach to the resolution of New En?land's union
catalog needs 1s incapable of realfzation, n fact, "Since
the ?Ianning and development of regifonal union catalegs are
usually accomplfshed on more or less local levels because
of the greater case of generating local! support, it may fre-
quently happen that catalogs will be organized for rather
circumscribed areas, areas which would more logica\ly be
considered portions of a much larger regfon."'* The active
and inactive unfon catatog experiences in Connecticut, New
Hampshire, Rhode Island, and Vermont represent tangib!e ene
bodiments within New England of the greater prodability of
union catalog creation being undertaken on a comparatively
lesser 1ocal level, It 1s necessary, then, to understand
some of the practical and theoretical consequences of the
state unfon catalog approach from the point of view of union
catalog and library network theory. This understanding may
perhaps be facilitated by an examination of some of the ex-
tant state unfon catalog situations in New England,

In practical terms, 1t would certainly be preferadle
for any given state to have a state union catalog rather
than to have none at all, MNonetheless, 1f, as Purdy states,
"1{brarfanship rests (a tittie uncomfortably) on articles of
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faith, for example: {nstantaneous total access to the total
record for everybody is a desirable social objective ...,"*¢
the degree to which any given state unfon catalog can ap-
proximate that objective 1s in the first instance a function
of the library resources avaflable within the state.

The point can be made more clearly by reference to the
sftuation in Vermont, The Vermont Unfon Catalog (VUC) was
organized as a WPA project in 1940 under the supervision of
the Free Public Library Commission, later the Free Pubtic
Library Service.®? 1t has, as have so many of the WPA-sired
unfon catalogs, had its vicissftudes over the years, but un-
1ike some of the others 1t is stil) in existence (and re-
juvenated existence), administered now by the Bibliographic
gnd ?efe:snce Division of the new Vermont Department of Li-

rarfes.

The YUC takes an exceptionally l1iberal point of view
about the inclusion of Yibraries {n 1ts f{nventory. In fact,
H. O, Marcy 4th, prior to assuming his present position as
Director of the Bibliographic and Reference Division, had
recommended that "Every conceivable type of library; includ-
fng public, school, academic, and special (of all rarieties,
especially governmental); should be COMPREHENSIVELY repre-
sented in contributions to the VUC "'8".’ and this recom-
mendation {s now definitely in force,? Furthermore, not
only every type of 1ibrary, but all of the libraries of
every type, are encompassed by this policy.

Thus, 1t {s theoretically possible that the VUC could
become an fnventory of the total library resources within
the state of Yermont, The essentfal element, then, with
respect to the 'total record' concept, is the depth of the
state's library resources.

Although one survey of library service in Yermont ob-
served that, "Consfidered as a whole, Vermont has book re-
sources adequate in numbers (thou?h not necessar11¥ ifn qual-
fty) to serve the library needs of fts citizens,"®! {t {s
difficult to ascertain on what grounds such a conclusion was
reached, esgecially fn comparison with the research matert-
als avaflable in the other New England states. What would
appear to be a more realfistic appraisal has been given by
Parker:

"It is obvious that institutions within Vermont do not
have enough library resources to meet the demands of
the faculties and students now working in the State.

In 1966 the total of books held in the State by the
State Library, the Free Public Library Service, the
seventeen academic institutions and the eight museum
and industrial Yibrarfes amounted to 1,599,000 volumes.
In the State of Connecticut for example just the aca-
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demic institutions held 8,374,736 volumes. It is also
apparent from the inter-1ibrary loan requests made by
the 1ibraries studied that there are noct sufficient
books at hand,"*?

Clearly, then, at present resource levels, everybody in
Varmont automatically has 'less access' to 'less record’
than the citizens of some of the other New England states
have within their own state boundaries., The essential point
is that, regardless of how good a job the VUC can do as an
inventory of the state's library resources, Vermont resi-
dents have a vested interest in the furth. rance of union
catalog development throughout New Englanda, insofar as re-
gional union catalog capabilities can enhance utilization of
regional library resources.

Whether that vested interest is worth the investment of
Vermont money for regional union catalog purposes, however,
is once again a matter of priorities based on comparative
value received. Parker stated some of the options and, im-
plicitly, some of the operative value judgments, when he ob-
served that, in order

"to extend book resources beyond normal budgeted pur-
chases, the college l1ibrarian can borrow books, buy
books cooperatively, or try to secure additional funds
by gift or grant. Inter-library loan can be utilized
to a 1imited extent for specific titles but does not
satisfy the essentiai need on campus for sufficient
books to support undergraduate courses. Nor can the
out-of-state loan system supply the greater resources
in scope and depth reguired by honors programs and
graduate offerings."?®

In New Hampshire, the union catalog, now serviced by
the Reference and Loan Division of the New Hampshire State
Library,

"was started in 1938, to locate current nonfiction re-
quested on loan from the State Library. As lack of
means prevented a thorough inventorying of the entire
resources of the cooperating 1ibraries, it was decided
to contribute cards only for nonfiction purchased by
the 1ibraries after January 1, 1938, This chronologic-
al division, however, does not now hold entirely true,
since duplicate cards have been received and filed from
the American Imprints Inventory of the state."®"

Unlike Vermont, where all of the state's libraries are
either contributors to the state union catalog, or are con-
sidered to be potential contributors, only thirty-six of New
Hampshire's 1ibraries contribute to the state union catalog:
"3 state colleges and university libraries, 1 state techni-
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cal institute, 10 private college 1ibraries, 2 prep schools,
and 20 public libraries."®% Among the important libraries
within the state that do not contribute to the unton catalag
is the Dartmouth College Vibrary, the largest in the state,
Furthermore, one gets the impression that, even if Dart-
mouth's contribution were desirable and possible, the State
Library presently lacks the means for absorbing the increase
in union catalog volume that would result,®®

More importantly, there is every indicatfon that inter-
1ibrary loan 1s working out quite well in New Hampshire,
even though the state union catalog is only a partial inven-
tory of the state's l1ibrary resources. "Borrowing, of
course, 1s not 1imited to 1ibraries in the union catalog ...
For example, Dartmouth College general and medical librar-
fes, Sanders Associates Technical Library and the several
specialized coltections of New Hampshire state departments
are also a generous source of books and periodicals, other-
wise not easily obtainable."?” As in Vermont, "Libraries
outside the State are approached when the National Union
Catalog ... or other sources indicate that they own a parti-
cular item."9%°®

The supportive bibliographic apparatus at the State
L1brar¥; the availability of a bibliographic *'locating’
guide, flexible interlibrary loan :rrangements among New
Hampshire's 1ibraries, and the use of teletype to speed re-
quests within the state, all have combined to expand and im-
prove interlibrary loan service in New Hampshire. "Although
this interlibrary loan service costs over $11,0°” a year, as
long as a resident of even the smallest town in New Hamp-
shire can easily obtain a book from the largest library in
the countr¥ we consider this expenditure an investment in
progress. "'

Nonetheless, it may be reasonably assumed that the ab-
sence of a complete union catalog in New Hampshire does re-
duce the actual effectiveness of interliibrary loan mechanics
within the state, in relative terms, at least, since 1t 1is
still necessary to 'cycle' some requests among a number of
locatfons before a definitive determination of the holdings
situation can be made. And yet, it may well be argued
whether that reduction in effectiveness is subcstantial enough
to warrant the cost of creating and maintaining a complete
union catalog, when something over $11,000 a year seems to
be yielding a high level of felt satisfaction with the pre-
sent intertibrary loan service. When Merritt calculated the
cost of union catalog creation for the New England region,
he estimated that the cost for New Hampshire would be -
$67,000 for a union catalog of all volumes of all libraries,
and $19,000 for a union catalog of all volumes in research
libraries only (see Tables 1 and 2, page 9). (Merritt omit-
ted the volumes then in the New Hampshire union catalog from
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consideration "because none of the librarjes are completely
represented, making i1t necessary to copy the entire catalogs
of these libraries if a complete union catalog were contem-
plated."!°!) Of course, Merritt's figures reflect obsolete
data as to prices, collection sizes, methodologies, etc.,
and one can only speculate that the 1970 costs of creating a
complete union catalog in New Hampshire would eat up a lot
of $11,000 per year years,

New Hampshire's recidents are also faced with the sane
prohlem that confronts those of Vermont, that is, the com-
parative 1imitations of the library resources available
within the state. Although New Hampshire is in somewhat
better condition than Vermont in this respect, thanks in
large measure to the existence within its houndaries of the
extensive collections of the Dartmouth College Library, its
intrastate research materials base is stil1l appreciably
smaller than those which are available in the¢ states of
Connecticut and Massachusetts.!®?

Finally, the different levels of inclusiveness of the
New Hampshire and Vermont union catalogs point up another
- problem of the multiple array of state unfon catalogs in
meeting the collective regional need, especially when the
latter has not been specified and the former have heen in-
dependently developed: that is, the extent to which such
state union catalogs may be functionaily compatible with
each other., Since the VUC covers, or at least seeks to
cover, all of the libraries within the state, its data base
theoretically could be used to facilitate either physical
access to books or access to information about the distri-
bution of book resources within the state. The New Hamp-
shire Union Catalog, on the other hand, being only a partial
inventory of the state's l1ibraries, can have little inherent
apgliﬁa%ion beyond facilitating physical access to library
materials.

In that connection, 1t should be pointed out that the
use of a union catalog to provide access to information a-
bout the distribution of 1ibrary resources is itself affect-
ed by the type of 1ibrary materials included in, or excluded
from, the union catalog. In this respect, the differences
between the New Hampshire and Vermont catalogs are much less
pronounced, the VUC being primarily, although not exclusive-
1y, an inventory of "“(1) all non-fiction titles and (2) se-
lected fiction (Vermont authors)." °% Thus, even the VUC
could not be used as a direct measure of the distribution of
all of the 1ibrary resources within the state.

Nor are the effects of exciuding fiction and juvenile
materials from a union catalog necessarily limited to that
catalog's capability of providing access to information a-
bout the distribution of materfals. Merritt saw such ex-
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clusion in terms of their possible deleterious effects upon
the research charactes itself of a union catalog:

"Although the initial saving involved in excluding cer-
tain classes of material from the union catalog may be
small, it may in some cases be necessary if the union
catalog is to be compiled at all ... Insofar as it is
considered more important to locate nonfiction than
fiction, there can be 1ittle quarrel with excluding
fiction from the catalog. And so also with other spe-
cfal classes of material. But it must be remembered
that research 1s not apt to respect arbitrary lines
drawn by librarians, and that the success of the union
catalo? depends on its abi1ity and willingness to an-
swer all requests and meet all demands, irrespective of
their'rgfearch character, or their evident serious-
ness."

The two extant state unfon catalogs in New England are
card form catalogs. Such card form union catalogs can grow
to enormous size while still retaining comparatively great
utility--witness the National Union Catalog, itself, or the
Union Library Catalogue of Pennsylvania--but, nonetheless,
the card form catalog presents a host of problems inimical
to the creation, maintenance, and utilization of union cata-
logs. It has already been noted (page 11, above) that prob-
lems of creation and maintenance have restricted most union
catalogs in arrangement to main entry and in function to
facilitating interlibrary loan. Even here, however, the
utilization difficulties require an extinsive bibliographic
support apparatus, or the development of alternative biblio-
graphic tools.

For example, Marcy notes that:

“The YUC, as is typical of union catalogs [sic: in card
form] generally, is a main entry catalog. There is no
attempt to provide title added entries, subject head-
ings or, even, author added entries. The implications
are clear. The main entry of a requested item must be
known with reasonable assurance, And, a search for
materials relevant to a particular subject is virtually
impossible. Obviously, any number of appropriate re-
ference tools may be used to acquire knowledge of the
main entries of relevant items prior to using the VUC
... Compnuterization of the VUC at some point in the
future would have the advantage of greatly increasing
the number of possible search strategies. At present,
the only basic searcih strategy possible is the sole
main entr¥ approach. This {is a severe limitation of
the vuc,"t'es

Marcy goes on to recommend that:

28

e e g el



"Until such time that the VUC is computerized, subject
searches ... should be aided through a greatly expand-
ed unton 1ist of special collections in 1ibraries in
Vermont, to be compiled and maintained on the basis of
a systematic study of subject specializations in the
libraries in the state ..."10¢ :

Such 'union 1ists' of special subject resources or col-
lections already exist in printed form in New Hampshire,®®
Maine,!?” Rhode Island,*'® and Connecticut,!®® and are under
discussion for at least a portion of Massachusetts.''® The
introduction to the Connecticut 1ist is of particular inter-
est with respect to the way in which it relates the 1ist to
the union catalog situation:

"On many occasions, 1ibrariars in Connecticut have ex-
pressed a desire for a union catalog of the libraries
within the State. There 15 1ittle dissension to the
opinion that one would be highly desirable and useful,
There are two drawbacks: first, it would be tremendous-
- 1y axpensive to prepare (estimates have ranged from
one-half to ten million dollars or even more, depending
on the numbers and sizes of the 1ibraries to be includ-
ed and the method of preparation); second, it would al-
most certainly take years to complete. Nefther of
these drawbacks rules out the possibility that a union
catalog for Connecticut may not someday become a real-
ity, but they do emphasize that it will not in the
near future. Meanwhile, some means better than sheer
guesswork is necessary to help Connecticut librarians
find needed information and publications for their
patrons., The Directory of Subject Strencths in Conn-
ecticut Libraries is an attempt to meet that need."!'!!

In view st the problems associated with card form cata-
logs, the possibility cf utilizing machine readable media in
lieu of cards for union catalog pur?oses has 1ong held at-
traction for the 1ibrary community.!'? However, the use of
such machine readable media, coupled with the availability
of large data bases such as will emanate from the MARC and
RECON efforts of the Library of Congress, introduces a whole
new set of variables into the 'union cataloa environment',
While most af these will be explored at some length when
NELINET's retlevance to New England's union catalog needs is
discussed, some of them may be highlighted by an examination
of those proposals and efforts thus far made to automate
state union catalogs in New England.

Arthur D, Little, Inc. (ADL) recommended the computeri-
zation of the New Hampshire Union Catalog:

“Although the present level of use of the Union Catalog
may be within workable 1imits, New Hampshire can expect
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substantial increases during the next several years,
both in the number of books held within the state and
in the amount of ILL use. The present manual catalog
will soon be strained beyond capacity. The State Li-
brary should plan to automate now before a crisis situ-
ation develops. In this way, service will be uninter-.
rupted and will soon be speeded to suit the needs of
modern New Hampshire,"!!

ADL also recommends computerization of the VUC:

"The Unfon Catalog is the greatest single asset of the
Free Public Library Service. Every effort should be
made to preserve and improve the accessibility of this
resource to librarians throughout the state. While im-
proved manual procedures should bring about a signifi-
cant improvement in the usefulness of interlibrary loan
over the near term, in the long run converting the Un-
fon Catalog to a machine-readable format holds promise
of providing a real breakthrough. We recommend there-
fore that planning be begun now for eventual computeri-
zation of the Union Catalog and its subsequent publica-
~tion in book form for distribution to all ' "brarians
participating in the ILL systei:.. When available, such
a book catalog will reduce the time required for most
interlibrary loans to from 48 to 24 hours."!'!*

A fair evaluation of the ADL proposals for New Hamp-
shire and Vermont would require extensive analysis and evalu-
ation that cannot be provided here; it is in that context
that the present investigator admits to some confusion in
interpreting certain elements of those proposals. For ex-
ample, one wonders whether the ADL analysis of the use of
magnetic tape as the machine-readable medium for New Hampshire
may not be somewhat naive vis-a-vis the potentials of magne-
tic tape for union catalog purposes:

"Transferral of the Union Catalog from cards to machine
readable tape will require an expenditure to [sic: ?]
time and money, but we feel that the long-term benefits
will warrant the expense. Computer tapes can store
great quantities of information in very 1ittle space.
They are capable of continual uedating. and searching
can be done automatically .,,."!!$

In fact, updating and searching of magnetic tape files,
especially as they grow lar?er in size, i< neither automatic
nor efficient. Insofar as 'real-time' reduction of ILL de-
lays {is concerned, magnetic tape is simply not a viable me-
dium, nor is 1ts use for subject-oriented 1iterature search-
ing, as ADL also suggests, really optimum ¥n a large file
environment. More factually, ADL goes on to state that
"Computerization fassumedly still using magnetic tapes] will
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further allow for a rapid printout in book form, which may
be useful for the large 1ibraries."''® Why such a printout
should be useful for the large libraries as distinct from
the smaller libraries is difficult to understand, since, as
Merritt pointed out, "In general ,., 1t §s possible to say
that the larger a library is in terms of the volumes it
holds, the more apt it is to include the holdings of other
libraries, and the more apt it 1s to own works that other
1ibraries have not acquired."!!?

In the case of Vermont, ADL notes that, "With the de-
velopment of real-time (i.e., immediately responsive) com-
puter systems, there is no technical barrier to complete
automation of the Union Catalog in Montpelier."!'® But
'real-time' has to do with the access modes to the system,
and has nothing to do directly with the fundamental problem
involved in converting existing files. As ADL itself al-
most immediately thereafter noted, "In an automated system,
each entry--whether by author, title, or subject--in the
Union Catalog [sic: in Yermont, the vast majority of in-
ventoried material 1s author entry] would have to be con-
verted to machine readable form and then stored on magnetic
tape or disc,"!!? and the technical barrier, that is, the
bibliographic, methodological, and cost problems, associated
with this conversion still exist.

In Vermont, ADL is clearls talking about a 'real-time',
on-1ine union catalog, at least for the major l1ibraries in
the state:

~"Eventually ... {t would be possible to install a re-
mote teletype console in each major Vermont library
. Then, librarians desiring ILL information would
merely dfal a Montpelier telephone number, type author
or title heading into the machine, and receive a near
instantaneous i1isting of the libraries helding the de-
sired title."2°

For the smaller l1ibraries of the state, a book catalog
would be provided, with author, title, and subject headings,
1isting all of the boo.s in 1ibraries statewide. In this
case, "A printed catalog would be of great utility to small-
er libraries where the ifnstallation of a remote conscle
could not bte justified."!?!?

Both ADL reports show an awareness of the emerging is-
su2s and problems of the new ‘union catalog environment',
but fail to pursue them to their logical conclusions, and
fail to explore them in depth. 1In each case, an awareness
of the potential relationship between a state's centralized
processing or cataloging activities and its union catalcg
activities is made explicit, but the union catalog function
is a priori assumed to require separate imptementation, and
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the possibilities of an 'integrated' automated catalog cap-
able of serving a number of functions, union cataloging in-
cluded, are not explored. In each case, the desirability of
the one state sharing union catalog 'computerization' costs
with the other is stated, but (1) without regard to the dif-
ferent characteristics of the existing card form union cata-.
logs in each state, and, hence, the possibly different con-
version requirements, (2) without reconciling the disc/tape
differentials previously noted, and, hence, the possibly
different utilization requirements, and, occasionally, (3)
without realistic reference to areas of true savings through
cost sharing as, for example, when it is suggested that "New
Hampshire and Vermont might well wish to share the cost of
procuring MARC tapes,"!2? a trivial savings in the 1ight of
the annual! subscription cost (now $800) of the MARC tapes
and in view of the comparatively enormous costs of actually
processing those MARC tapes. Interestingly enough, ADL
never suggested the possibility of creating an interstate
union catalog inventorying the tibrary holdings of New Hamp-
shire and Vermont in a single catalog.

H. 0. Marcy 4th has been kind enough to indicate the
official present status of automation discussions relating
to the VUC: '

"My report of March 1969'23 refers to the possibility
in the future of converting the Vermont Union Catalog
te machine readable and manipulatable form. At present
there is no plan to undertake this conversion. Also,
although we have considered dividing the union catalog
(in the sense of manual for the past and machine read-
able for the future) we have not even discussed a fposs-
ible date for starting this. The Department of Librar-
ies has not been involved in the use of data processing
equipment or computers in any respect. Consequently,
it is difficult to consider realistically or to con-
sider as practical the conversion of a (to us) rela-
tively large mass of data (in the VUC) to machine read-
able form. We have devoted more serious thought to be-
ginning our use of data processing equipment and/or
computers tc something much simpler such as the produc-
tion of a Vermont Library Directory with continual up-
dating, or the development of a Directory of Vermont
Newspaper Holdings within the State of Vermont, or a
Vermont Union List of Serials ... The usual problems--
time, money, expertise--have prevented us from accom-
plishing anything in this whole area."*®?

Two points in Mr., Marcy's communication deserve some
comment, In the first place, however trite it may seem to
stress the point, the existence of computers, of machine
readable media, and of glamorous predictions about their
utility, do not alter the hard facts of the real library
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world: 1t is still extremely di{fficult, from economic, hu-
man, btbliographic, and technical reasons, to fmplement a
union catalog in machine form. Secondly, since one of the
major stumbling blocks to that implementation continues to
be the couversion of existing catalog data to machine read-
able form, since the elimination of that bottleneck prob-
ably requires the successful implementation of the Library
of Congress RECON project!?* and/or the development of auto-
matic format recognition techniques, since the latter re-
quirements will take some years before their effects are
felt, and since the Library of Congress MARC tape distribu-
tion service mg* be an inexpensive source of input into a
machine form union catalog for current imprint monographic
materials, the possibility of dividing the VUC in the man-
ner Marcy noted deserves further study, not only in Vermont,
but wherever union catalog creation is of concern. The
possibility of creating a union catalog from a current date
forward has already been mentioned in this paper, in con-
nection with the Schreiber catalo? (page 18, above), and
will not be pursued further at this point.

“There is widespread agreement on the need for a loca-
ting service In Connecticut,” “® and the creation of a state
union catalog fs5s supported by the Connecticut Library Asso-
ciation at the highest priority level:

"... in the Fall of 1965, just after the legislative
shift that re-oriented the direction of the State Li-
brary, the CLA Fall Regional Meetings were devoted to

a series of skull sessions aimed at finding out what
the 1ibrarians of the state were looking for from the
State Library. One item frequently mentioned was the
desirability of a union catalog ... in the Spring of
1968, the CLA Development Committee issued a report!?é¢
1isting, on pages 9 & 10, sixteen items labelled 'Some
cooperative projects needing discussion as to their
relative merits.* One of these was 'Current and retro-
spective union catalogs.' Almost immediately upon the
issuing of this report, CLA formed a Legislative Com-
mittee to consider the report and to recommend legisla-
tion to be introduced at the 1969 sesstion of the Gene-
ral Assembly that could begin to implement the recom-
mendations. That committee considered the sixteen {-
tems and agreed that items numbered 2, 3, 4, 10, 11,
and 16 (but with the feeling that 10 and 11 were really
just one item) should, collectively, be considered as
the Number One priority. The union catalog is item no,
3 of these. The committee recommended that the State
Library should include, in its budget request for the
1969-70 biennium, funds for this purpose, which was
done but which failed. Most recently, in November of
1969, the then CLA Development Committee {(of wholly
different membership than the one that issued the above
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referred report), which was also sitting at the time as
the Legislative Committee, opined, ‘The committee does
not, at this time, recommend any major revision of
those priorities on record by earlier committees. It
suggests the continued need for a union catalog and
those state wide services - as stated above - now in
effect.' (Report of meeting of Nov. 21, 1969 - dated
12-2-69.) This does se2am to be a clear mandate that
CLA supports a union catalog."!'??

In view of this widespread interest and support, it is
not surprising that a aumber of articles and papers deal in
whole or in part with the creation of a state union catalog
in Connecticut, It is equally not surprising that tnese
accounts differ somewhat with respect to the precise char-
acter of the union catalog being sought, and to the mechan-
ics by which 1t might be brought into being, although there
does seem to be a general emphasis on a union catalog that
is essentially an instrument i{n support of research. A de-
tafled analysis of the Connecticut situation is again not
possible to undertake within the present study, but certain
aspects are of particular inferential relevance.

The United Aircraft Corporate Systems Center (UACSC)
Initial report on a study to plan development and implemen-
tatfon of a Connectjcut Jibrary research center,'*® although
{ts recommendations have not been put intn effect, is de-
serving of particular attention. In the first place, al-
though it deals with the creation of a special purpose union
catalog, that catalog is possessed of a number of functional
capabilities. In many technical and functional respects,
the Connecticut Library Research Center proposed by UACSC
and the center that would result from the NELINET automation
project are alike or similar, although in the Connecticut
case "Locating and searching will be the primary functions
of the Center,"'2? while the NELINET Center will be con-
cerned primarily with the provision of technical processing
services in support of cataloging and acquisitions; the
'*secondary' functions of each, however, embrace significant
portions of the other's primary functions (for example, the
Connecticut Center proposed to offer (1) printed products,
e.g., book catalogs, acquisition 1ists and current awareness
1ists by subject, and (2) central coordination of cataloging
and dissemination of catalog data to libraries, and the
NELINET Center w#ill offer union cataloging and bibliographic
searching services). In view of this similarity, most dis-
cussion of technical aspects of the UACSC proposal will be
made in the course of discussing NELINET's relevance to New
England's union catalog needs. However, it is clear that,
if the feasibility study proposed by the NELA Regional Plan-
ning Committee (page 18, above) is ever undertaken, the re-
view of existing studies that it calls for will require the
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careful scrutiny and comparison of the UACSC and NELINET
approaches.

Secondly, the UACSC report discusses the proposed Cen-
ter repeatedly within contexts that are particularly rele-
vant to the application of machine form catalogs in dctual
1ibrary environuents. For example:

"The relationships between various library activities at
the state level should be kept in mind. The primary
purpose in establishing a State Library Research Center
in Connecticut is to make a knowledge of the informa-
tional resources of the State readily and rapidly
available to all who may need them, and in qarticu1ar
to thuose engaged in research activities. Closely re-
lated to this objective are other objectives being
planned by the State Library. Where automation is be-
ing contemplated in one activity, namely the Research
Center, full advantage should be taken of the availa-
bility of this capability in the provision of other
1ibrary services. The centralized control of biblio-
graphic processing is a prime example, particularly in
view of the fact that cataloging data represent a ne-
cassary input for the functioning of the Research Cen-
ter ... in the interests of optimum service and great-
est economy of human and financial resources, coordi-
nation of planning effort is essentfal, and the extent
to which central facilities may be shared should be in-
vestifated as the State Library Service program pro-
gresscs, - It is clear that the Research Center and the
other services progosed are closely related and comple-
ment each other,"!3°

Although the General Assembly decided not to appropri-
ate funds for the proposed Connecticut library research
center, the Connecticut State Library subsequently has un-
dertaken a centralized cataloging grogram and a machine
form union catalog input program,!?! both of which, somewhat
ironically, in the 1ight of the above UACSC advice, seem to
be independent of each other with respect to the machine
formats that they employ, and neither of which, at any rate,
is directly compatible with the MARC format of the Library
of Congress. Although the possibility of future integration
of the two state programs has been explored, and although a
'hWigh degree of MARC-compatibility is assumed',!*? some
doubts may arise in the outside observer, if orly with re-
spect to the possibility of conversion and communications
problems that may arise in future. For example, in the un-
ion catalog input program, the LC card number was not en-
coded (for a number of reasons??®?!), but the LC card number
is a key data element of the MARC and RECON formats, and its
exclusion has direct implications for the modes by which

Connectfcut might utilize such data bases in future.
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A particular dropy of \the onnecticut, State . Lihramn'sse>
machlnéifﬁ&hqﬂﬁﬂoﬁ”gagalog ?gpbt program, begun in Navambens
1968, relates to Dewey's hope that the revival of the 'union
catalog siirit' would stem from more fortunate clrcum;tances
thah the: ¥nd im Pllcﬁt 1r the Depression of thev30 s (page s
]]‘ above ,"‘QIUJ R B . . . % a . ,'!" l“ Ti'hy

AR BUicsdu o ..s‘.l-....‘ TV I ~1" -. Dt

"The State of Connecticut has found a promising low-

cost source of the clerical labor needed to: produce a

unipn catalog of ‘the book holdings. of, the State's:many

“Vibraries:. the inmates of the Women's’ Prison Farm at
Niaptic. ‘Apd - the result would %eem ‘to.be a happy. one
for' all concerned:’ 1ibraries will get, thejr,upion: cata-
log’ the prisoners-will get valu(ble,vocatlonal train-
ing;-plus' wagés which are somewhat b;@qer ,thap, the:
stapdard- 25 cents &' day received hy . prisoners-- and
Corinecticut-industry will get .a crop of:skiljed opera-

" tors of ABM-{sic: IBM] Datatext equipment--after- the
operators get out of the pokey.,.The.Conpecticut-union
catalog‘project starts with' reproductlpp on microfilm
of the shelf list of a given library. Thi§ s, then
sent to Niantic, where a'Datatext. operator, suitably
trdined and working under the full-time supervision
of a- llbrar1an, turns the shelf,1ist.copy . intqo-machine-
readable paper tape. Each operator has. har own micro-
film reader to work from. The Connecticut program was
set up as part of the State's edugcation: and rohabillta-
tion program for prison 1nmates”""9

The Connecticut.program. or at,least'the f1rst-phase
of it, was actually made possible when the State. Library
Committee of Connecticut committed "Library Services -and
Construction Act funds to a five-year, $500,000 program
aimed at producing a computerized union catalog of the-
holdings of the state's public Tibrarjes."!?s Unfortunate-'
ly, the prpgram had to be discontinued in ;August 1969 be-
cause of (l? operator problems, . (zl.IBM .Datatext problems,
and (3) a reduction of LSCA funds. 136 It sis, also unfor- ;-
tunate that no account of Connecticut' s experlences during'wr
this period is available in the library .literature, sinca
some of those experiences may have broader applicability.
For example. 'one of the reasons that the LC card number was .
not encoded’?®? was that it appears in. such miniscule type
on older LC cards that it is not leglble. at. least readlly.
on a microfilm viewing screen,'?? 4

The UACSC report alio took the commendably broad vlew
of the automation activities that might take place.in Conn-
ecticut in the context of those that might take place in the
nation as a whole

",.. 1t is to be expected that, sometime in the future,
the automated State Center will become a component of a
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national library system ... In this resgect. coordina-
tign wiﬁq’glanning at the national level {s import-
an L I )

However, and again one {s compelled to use the word
'"{ronfcally', no mention {s made in the UACSC report of the
possibflity that the Connecticut State Center alsu may logi-
cally 'become' a component of a regional library system, or
that coordination with planning at the regional, {.e., New
England, level may be of almost equal importance. Certain-
ly the latter {s at least of first order importance over the
coming years. Coordinated planning with the other New Eng-
land states, and at least a minimal thrust for deveioping
guidelines and standards, where possible, 1s essential, not
only for the good of the regton, but for the good of the 14-
brary components within Connecticut {tself,

Consider, for examgle, the University of Connecticut,
an academic library with both intrastate and extrastate re-
tationships. The Unfiversity of Connecticut Library is one
of the charter members of NELINET, having formal relation-
ships with the five other New England state universities, as
well as with any other future members of that particular
1ibrary network. The University of Connecticut Library {s
also a member of the Assocfation of Research Libraries, an
assocfation of the largest libraries in the United States
which {s almost certain to undertake or be pivotal in future
1ibrary automation developments. The University of Ccnnec-
ticut is also part of the so-called CTUW-Y project within
Connecticut; this project, which involves the University
Library with those of Connecticut College, Trinity College,
Wesleyan Unfversity, and Yale University (as well as with
the State Library), is now primarily a teletype (TWP) based
ifnterlibrary loan network, but 1t might evolve in future
ifnto more advanced automation-based cooperative activities,
And the Unfversity of Connecticut Library {s also, after
Yale, the largest research library in the state of Connecti-
cut, and as such a valuable resource to the state. Thus,
the Unfversity of Connecticut {s involved in at least four
organizational or geoyraphical relationships, cach of which
may in future entafl {involvement with automation and machine
form data bases, Although one cannot know with precision
what those involvements may be, enough {s known about the
cost and functional consequences of having t¢ run parallel
machine systems, or !nput into different systems in differ-
ent ways. As Merritt stated the prodblem for unfon catalog-
1n?, “a 1ibrary's inclusion in a regfondl union catalog im-
plies an oblfgation to contribute to that catalog ... for
fts accessions. This oblioatfon 1s not particularly hard to
meet when contribution s made to only one regional catalog,
but 1t wight become a burden {f a particular library were to
be fncluded in mo & than one."'?? 1In short, this is a time
in history when ‘ae planning for any particular automated
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library system or function must take into special account
the larger relationships of that system or function. This
may, in fact, have been done in Connecticut {n planning for
the state's unfon catalog system, but no indication of such
planning has come to the attent'on of the present {nvesti-
gator,

Unlike the UACSC report for Connecticut, Arthur D.
Little, Inn, (ADL) stresses New England-wide 'cooperation’
ifn a chapter common to each of its reports for Massachu-
setts, New Hampshire, and Vermont:!*?

“Although our work was concerned directly with 1ibrary
service within the Commonwealth of Massachusetts [sfc:
or Hew Hampshire or Vermont], it has become increasing-
ly apparent to us that the possibilities of a more far-
reac 1n? network of 1{braries should be considered.
The logical extension, in terms of geography and pat-
terns of service, would be a library network encompass-
fng a11 of New England. Whitle the crossing of state
boundaries will undoubtedly raise some problems, the
advantages are too great to be ignored ... The estab-
1ishment of a New England Regional Library Center will
be a substantial project and will require considerable
glanning. The most immediate need is to develop stronog
fbrary networks within each state., A stron? Massachu-
setts for New Hampshire or Vermont] network is, of
course, the major concern of this report. Improvement
ifn.state-wide 1ibrary service will be the continuing
goal of those concerned with 1ibrary administration tn
Massachusetts [or New Hampshire or Yermont]. While
these improvements are being made, however, there
should be a concomitant effort to improve cooperation

among the New England states. This cooperation should
be deferred until all aspects of a so hgsfica!ed system
can be worked out.” [N.E. UnaeF1lnThé"tﬁe author's]
One may reasonably wonder how cooperation can be c¢on-
comitantly improved while it simultaneously is being de-
ferred! The only positive inference about cooperation that
can be drawn from the ADL recommendations is the exfistence
of a3 belief that regional need will be automatically served
ggpsequent to the resolution of state needs within six sep-

arately specified l1ibrary environments by six separately
planned 'sophisticated' systems.

The validity of this belfef may be vindicated with the
passage of time, but Purdy has perhaps gotten to the core
of the problem assocfated with state-based and regionallg
uncoordinated 'vegional planning' with his observation that:

"The creatars of the state plans have (inescapably)
thought la*gely in terms of {ntrastate library net-
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works, but the geographic area encompassed within state
boundaries {s certainly not always the optimum area for
a 1ibrary network. The state makes sense as a source
of support, legal authorization, stimulation, organiza-
tion, and administratfon, but not equally as a unit for
resources development or optimum access. Many of the
state plans recognize these facts by authorizing net-
vwork agreements beyond staie boundarfes, but I think
that the basic point has recefved less attention than
ft must be gfven."'*!

Noretheless, wherever it is possible to create a state
unfon catalog, if only because that configuration may be
easier to achieve than the single regfonal unfon catalog,

"There s no reason to discourage such efforts just be-
cause the area {s too small, but it should be recog-
nized that in the event of the creation of a union
catalog for a larger re?ion. the prior and smaller
catalog would necessarily become a subregional catalog
whose responsibility would be to contribute ... to the
new regfonal unfon catalog. This conception looks to
the $rowth of union catalogs through a serfies of purely
local efforts, one catalog after another falling into a
regional pattern, and each including a number of sub-
regions that contribute ... to their respective region-
al unifon catalog. 1f a national unifon catalog were
then organized to include all of the regfonal unfon
catalogs, these catalogs would be responsible for send-
ifng the accessions of all thefr participating lidbraries
and subregional union catalogs to the natfonal union
catalog,"T*?

Even this conception, however, requires not ‘deferred’
but immediate cooperation, {f only in the area of attempting
to establish royional (and national) guidelines that wil)
make present automated union catalyging {and other) activi-
ties viable and efficifent, at least in terms of probabfli-
ties, for the future. Mrs. H. D. Avram, who {$ always cog-
nizant ‘of the larger picture', has aptly expressed the
Library of Congress' awareness of this need:

"Any consideration of a national bibliographic data
store in machine readable form should include the poss-
ibflity of recording titles and holdings from other
1ibraries. Although the resolution of the problems as-
socfated with a machine readable national union catalog
are enormous, it is time to begin an exploration of the
problemf~§o provide quidance for future design ef-
forts."

The RECON Working Task Force, of which Mrs. Avram {s
Chairman, has already taken steps to provide some of this
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guidance:

"On the basis of present knowledge, it seems that
machine readable records will serve two primary func-
tions for national use. The first involves the dis-
tribution of cataloging information in machine readable
form for use by library networks, library systems, and
fndividual libraries; the second fnvolves the recording
of biblfographic data in a national union catalog to
reflect the holdin?s of libraries in the United States
and Canada ... called the national union catalog (NUC)
function ... It is possible ... to define a subset of
content designators to cover the eventuality that out-
side 1ibraries may be able to report their holdings to
NUC in machine readable form. A MARC subset can be de-
termined for the NUC function because this function in-
volves processing records fn a multiplicity of places
to be used centrally for specifically definable gur-
poses ... The specifications of a machine readable re-
cord to fulfill the NUC function depend on the nature
and functions of the national unfon catalog itself,
The content designators for such a record will be de-
fined in a separate 1nvest1?ation ncew being conducted
by the Working Task Force."!%"

Kuncaitis notes that a number of authors have stressed
"The fmportance of estallishing standards of cataloging and
of codes for contributing libraries ... this being & prere-
quisite for the uniformity of a union catalog."'*® Insofar
as the code for contributing Vibraries is concerned, New
England 1s a good example of the complexities that arise
when state unfon catalogs are separately established without
coordination and adherence to standards. The New Hampshire
unfon catalog uses NUC s{mbols. but local sets of symbols
are used in Connecticut!®*® and Vermont.!*? The whole ques-
tion of 1ibrary fdentification systems will shortly be under
review by a subcommittee of American National Standards In-
stitute's Standards Committea 239,!*? and it is important
for New England's union catalog 'planners' to relate to the
work performed by such standards setting activities, and to
explore the consequences of the already existing proliferation
of identification codes in New England on projected automated
systems designs.

Such examples only reaffirm the need to undertake re-
gfonal planning, coordination, and cooperation for unfon
catalog implementation, whatever the configuration decided
upon, nOwW.

SECTION 3: THE INTERINSTITUTIONAL UNION CATALOG

An unequivocal example of a major interinstitutional
unfon catalog which was established solely for unfon catalog
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purposes is difficult to come by, unless one includes the
subject-oriented unfon ~atalogs that came into being after
1920, and whose development roughly paralleled that of the
general unfon catalogs.!*? 3y and large, the former "are
not subject catalogs in the ordinary sense ... but are,
rather, author catalogs whose entries are restricted to
works on a particular subject."'3® Although the 1ibrartes
ifnventoried in such subject union catalogs are often con-
tained within a definable geographic area, the primary rea-
son for their contribution to the union catalog is their
common concern for the given subject of the union catalog
rather than their common geographic locatfon. (The wide
range of sqecia] subjects for which unton catalogs have
been compiled 1s apparent from Berthold's Directory,!s!
which includes those that had been compiled to that time
{n New England.) .

0f more contemporary relevance i{s the Union Catalog of
the Oregon State System of Higher Education; * a general
rather %ﬁan a subJect union catalog. HMerritt, who in any
event should have considered any interinstitutional union
catalog to have been just another kind of regional union
catalog, points out that "In Oregon, for example, the unfon
-atatog 1. limited to those institutions of higher educa-
tion that are members of the Oregon State System. Since
the union catalog was planned at least in part as a tool to
facilitate central ordering, there was no necessity for in-
cludng’other than the six 1ibrarfes in the state sys-
tem."

This ?attern, ifnvolving not so much a special purpose
union catalog as a general or multiple purpose catalog hav-
ing unfon catalog capabilities, will undoubtedly assume in-
creasing fmportance in New England and elsewhere over the
next few years, as more and more library consortia turn to-
ward the cooperative utilization of automated techniques.
The genaral purpose catalog already under development for
NELIKET 1s a prototype of the pattern in New England,!®®
The so-called 'Books for College Librarifes Project'!*% {n-
ftiated by the Massachusetts Board of Higher Educatfion to
strengthen the defieit collections of the state’s public
fnstitutions of higher education fnvolves automated book
ordering, selection, and processing activities at the Uni-
versity of Massachusetts at Amherst that could lead ulti-
mately to a unfon catalog sftuation somewhat comparable to
that described for Oregon, above. The inchoate plans of
the Worcester Area Cooperatin? Librarfans (WACL) and the
Boston Theolo?ical Institute (BTI1) for automation projects
also may culminate eventually in such unfon catalog capa-
bilfty, and 1t 1s to be expected that there will be a pro-
1{ferdtion of such interinstitutional 'unien catalogs' in
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Obviously, and even more so than ifs the case with an
array of state unfon catalogs, the extent to which a large
number of such interinstitutfonal unfon catalogs, perhaps in
conjunction with two or more state union catalogs, can col-
lectively meet the collective regfonal union catalog need
undoubtedly will be most adventitious. The logic that moti-.
vates a particular group of libraries to come together for a
variety of cooperative automated purposes may not be based
at all on those elements of collectfon size and uniqueness
that make for strong union catalog capabflities. The best
that can be hoped for §s that¢ the guidelines that might be
established for regional and state unfon catalog development
would be adhered to by the developers of interinstitutional
union catalogs.
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CHAPTER III: THE RELEVANCE OF NELINET'S UNION CATALOG CAPA-
BYLTTIES TO NEW ENGLAND'S UNTON CATALOG NEEDS

Uniike the union catalogs, actual or proposed that
have been discussed in the preceding chapter, the NELINET
catalog 1s not a specfal purpose catalog devised for unfon
cataloging purposes, but is instead a general-purpose cata-
log possessed irherently of unfon catalog capabilities. As
previously noted (page 2, above), this general purpose
catalog will essentfally take the form of a central file of
machine readable bibliographic and local library data
bases. The contents of these data bases will be capable of
befng accessed efther directly in the form of on-1ine man-
machine interactive modes, or indirectly in the form of
catalog cards or book form catalogs and other listings pro-
duced from these data bases. The different data bases will
be created in different ways, at different times, for dif-
ferent purposes. However, wherever possible, data file
creation will be multi-purpose in character. Thus, the
first data base created for NELIENT consists of a constant-
l% cumulated file of the biblicgraphic records created by
the Library of Congress for {ts current imprint English
language cataloging output, the so-called LC MARC Il re-
cords., Simultaneous with the creation of this NELINET-

LC MARC Il data base, however, is the production of cards
and labels previously described (pages 2-3, above).

The completion of the work dene pursuant to the gre-
sent grant will create a second data base, 1.e., the local
1ibrary noldings file. This file 1s conceived of presently
as containing all of the information that a library must
submit 1f 1t wishes to receive catalog cards and labels for
a spacific bibl{o?raphic item. One of these items of in-
formation 1s the library's identification symbol, and the
retention of that data element represents an automatic in-
fusfon into the NELINET system of union catalog capability,
since the NELINET holdings file contains this kind of {nput
for several 1ibrarfes. Looked at another way, it may be
said that the NELINET 1ibrarfes, as a by-product of data
file creation and catalog ctard production are creating a
union catalog of their holdings.!$*

The Library of Congress MARC program will hopefully
expand in future to cover all Roman alphabet current cata-
loging output (for current imprint monographic materials,
at least). For current acquisitions not covered by the
Library of Congress MARC program, the NELINET libraries
propose to share the orfginal cataloging load, creating
machine readable records for these {tems which will be used
in much the same manner as the present LC MARC Il records
to simultaneously produce catalog cards and holdings file,
including union catalog, capability.
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Thus, at the point in time when the NELINET libraries
are capable of data file creation for their entire current
acquisitions load, union catalog creation and maintenance
will be an on-going operation taking place as a by-product
of normal library activity, rather than, as is the case for
all " extant union catalogs, being a discrete additional 1i-
brary activity, In this respect, there would seem to be
subtle, {1f not invariably clear, differences between the
catalog projected for the NELINET 1ibraries and the catalo?
proposed by UACSC for Connecticut's librarfes; the latter is
still primarily a special gurpose catalog created for unfon
cataloging purposes, and although {t may be used for mul-
tiple purposes, partly because 1t has the inherent flexibi-
1ities of the machine form catalog, partly because other
special purpose equipment can be used in conjunction with
ft, the insertion of holdings data into ft is still essen-
tially an additional activity: "It {s recognized that con-
sfderable effort will be required of each 1ibrary {f the
holdings file {s to be kept current and accurate."!?$?

. Older materials represent a somewhat different problem
with respect to union catalog creation, however. At {ts
vworst, the problem i1s no different from that confronting
anyone desirous of creating a union catalog (in card or
machine form) coverin? materials already in the possession
of the participating libraries, or of converting existing
card form unfon catalogs to machine form, that s, it in-
volves a complicated and costly additional library activitﬁ.
A number of developments under way at this time, such as the
Library of Congress RECON (retrospective conversion) Pro-
Ject,'?" or the perfection of automated format recognition
techniques, may ease the problems associated with this addi-
tional conversion requirement, but the actuality and extent
ofithat amelioration can only be speculated upon at this
point. ‘

There are some possibilities for NELINET's retrospec-
tive conversion approach, however, that are not open to
special purpose union catalog projects. The most signific-
ant of these involves the sharing of the load among the par-
ticipating Yibraries; this could be coupled with reclassifi-
cation anrd book catalog input needs to {ntroduce once again
the concept of multiple purpose file ¢creation. However, a
number of operational and bibliographic considerations, in-
cluding the impact, in time and scale, of LC's RECON Pro-
Ject, must be more precisely elaborated before such ‘distri-
buted' cataloging loads can (or should) be undertaken.

Given the existence of a NELINET wmachine form unfon
catalog capability, 1t is appropriate to examine briefly the
ways in which that capability might be utilized. 1In the
first place, like any other machine form union catalog, ex-
cept the kind that was proposed by Schreidber, 1t will have
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all of the flexibility associated with that catalog medium.
Thus, although most card form union catalogs are, of prac-
tical rather than theoretical necessity, main entry catalogs
only, the machine form union catalog will be {inherently ac-
cessible through all of the normal entry points--author,
subject, title--as well as through numerous other content
designators, such as year of publication, LC card number,
publishers, etc. '

Secondly, the contents of the machine form unfon cata-
log can be printed out to produce book form unfon catalogs
that can be used at locations remote from the catalog {t-
self, and that can be perfodically updated. Despite the
fact that it can be done, even for enormous-sfzed catalogs,
as evidenced by the Library of Congress printed catalogs,
ft may be safd generally that card form union catalogs do
not have this flexibility; the suggested use of a micrc-
filmed copy of a card form unfon catalog in lieu of a took
form one does not really alter this condition, since the
updating of this microfiimed version would be a difficult
proposition at best.

However, it is in the realm of on-1ine access and gen-
eral purpose utilization, that the NELINET catalog may be
distinguished most si?nificantly from the special purpose
union catalog in machine form, such as that proposed for
Connecticut by UACSC. One conjectured use of the NELINMET
system 1s for on-1ine regfonal circutation control. In an
environment of that type, the NELINET unfon catalog capa-
bility would be expanded beyond the usual realm of locating
1ibraries to facilitate interlibrary loan by determining
whether the bibliographic ftem sought was actually available
({.e., assumed to be on shelf) or out in circulation at the
time of the request.

Thus, the theoretical union catalog cepabilities of the
NELINET general purpose catalog may be seen to have nunerous
possible ramifications for the participating libraries, some
of them quite spectacular in terms of removing certain tra-
ditional constraints upon certain library activities and
services. How relevant, then, in fact, 1s this NELINET
catalog to New England's union catalog needs?

Although 1t has already been indicated that the union
catalog needs of the six state New England region have not
been specified in any meaningful terms, for purposes of the
examination required to answer the above question 1t will
be assumed first that New England needs a sfngle union cata-
log to serve the region, as Merritt suggested. How relevant
to that assumad need 1s NELINET?

The answer to this question may be sought from several
points of view. The most significant of these from a tech-
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nical standpoint involves the system's capacity in terms of
the number of l1ibraries that it can handle. The computer
used in the NELINET system, the Digital Equipment Corpora-
tion PDP-10/50, can be linked to up to 128 terminals for on-
Tine operation. Since there are 234 academic institutions
alone in New England,'3' all of which Lave at least one 1{-.
brary and some of which have a large number (Harvard, for
example, has nearly 100}, it would appear, on the face of

it and witaout reference to the numerous operational and
optimizational varfables involved, that the NELINET system
is incapable technically of handling the New England acade-
mic 1ibrary community, let alone the several hundred public
and specfal libraries in the area. However, it may be ob-
served that the essential issue is not the absolute number
of terminals, {.e., l1ibraries, that can interface the com-
puter, but the quantitg and quality of the demands made from
those terminals upon the computer. The service capacity of
the NELINET system has been described in the following way:

“The time shared system will make possible full tech-
nical processing services including acquisitions con-
trol; and more importantly, will permit on-1ine inter-
rogation of the file in support of acquisitions, cata-
loging, and reference ... It 1s estimated that up to

64 large libraries can readily be served. This is
based on a dual-access moving-arm disc system, where
service is assumed to be access-1limited. A typical
multiple access retrieval request is estimated to take
600 milliseconds to effect. NWe estimate that 1t will
be possible to achieve about 75% efficifency in simulta-
neous access, (i.e., 2/3 of the service time over-

la ged) so that two requests could be served in 800
mitliseconds. This assumes directory access to ftems,
and is equivalent to one request per 25.6 seconds per
1ibrary; or about 1125 requests per day per library.
Search access (where directory access is not possible)
will be allotted in time slices sufficient to read out
24 tracks of data in one head position (about 340 cata-
log records, average), This takes about 1350 mill{-
seconds. Dual objectives are te eliminate return to a
prior head position to minimize service time, and to
reduce the variance of service times allotted to reduce
queue length, Optimization studies are in process."'’?

The delineation of technical Yaraneters for an automa-
ted Yibrary system, however, is only part of the story, and
it would appear to the present investigator that the esti-

mate that "up to 64 large Yibraries can readily be served”

gs Ju:tdthat. an estimate, about which several 'facts' may

e noted:

1. HNo library data fs available to indicate what in
fact are the average daily access requirements of
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the participating libraries; thus, it is not known

whether a 'large' library could be expected to make
512.5. 1125, or 11,250 directory access queries per
ay;

2. While 1t is perfectly valid to postulate technical
access at one request per 25.6 seconds, it is quite
another thing for human performance to approximate
technical fecundity. Not until the project is able
to acquire some experience with man-machine inter-
active rates in a real library envirovnment, even
solely in terms of directory access queries, can

~effective traffic rates be determined;

3. Data s similarly unavailable with respect to the
'mix of directory and search access queries. None-
theless, 1t is clear that a system that permits on-
1ine interrogation in support of acquisitions,
cataloging, and reference is one which will entafil
a substantial number of search quertes,

In the absence of such data, this investigator does not
believe that it is gossible to determine, in any practicable
way, the number of 1ibraries that can participate on-1line in
the NELINET automation project. As a corollary, it is not
possible to determine, {n any meaningful quantitative sense,
the relevance of HELINET's unfon catalog capabilities to any
assumed requirement for a single ragfonal unfon catalog for
New England, This is not to say that the NELINET union
catalog capability may not be technically adequate for this
purpose, but only that there 1s no way of ascertaining this
at gresent. One may reasonably suspect, however, that it
would require extraordinarily comglex. sophisticated, and
expensive optimization of terminal and communications access
modes, as well as interlibrary relatifonships for various
1ibrary purposes, for the NELINET cata1o? to function as a
regional unfon catalog in Merritt's all-i{nclusive sense.

The absence of meaningful data about library access
patterns and their concomitant demand upon any projected
system also precludes a Eriori any unequivocal determination
of the relevance of the NELITRET central file to alternative
single recfonal unfon catalog configurations, viz.:

1. A hybrid system in which some libraries can fuac-
tion on-11ne in the envisaged way. while the others
can contridute tnput to the unfon catalog, but must
rely on a book form cr other printed version of the
union catalog for access. Apart from the unspeci-
fied mechanical and cost factors inherent in this
approach, it has certain theoretical drawbacks:

a. The on-1ine libraries would lose the real-time
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advantages of a combined interlibrary toan-
circulation control system whenever the library
with the desired bibl{iographic item {§s {tself
off-1ine. (Agafin, it must be stressed that the
present discussfon concerns purely theoretical
conditions: {1t may well be that 1t {s simply .
too expensive to support 2 regional circulation
control system, or that in a properly con-
structed network of this type, the off-1{ine
1ibraries wovld almost never be 'resource' 11-
braries anyway.) Conversely, none of the off-
1ine libraries could enjoy any of the on-11ine
benefits, whatever the 1ibrary function in-
volved; this would be a far more serfous defect
for a general purpose machine form catalog.

b. The book form union catalog can never be a full
or 'real time' union catalog, and to some au-
thors 1t {s therefore inherently fnconsistent
with good unfon catalog practice. Thus, Naka-
mura, clearly under the influence of Brummel,
Hillemin, and others, distinguishes between 'a'
union catalog (in card form, although he would
assuredly have accepted the machine form ana-
1og) and the printed unfon catalog in book
form: “The latter 1s merely a fragment of the
former and can cover only a limited perliod,"'¢?

2. A single regional union catalog, not of all of the
volumes 1n all of the libraries of New England, but
of all of the volumes in all of the research 11-
brarfes in New England. The establishment of this
kind of union catalog, however, immediately weakens
the extent to which the catalog can be used as a
tool for the study of the distribution of all of
the 1ibrary resources in the regton, with 1ts an-
cillary uses, e.9., coordinsted acquisitions, cen-
tral{zed purchasing, etc. Ffurthermore, an {mmedi-
ate and less theoretical objection to this approach
fs that it flies in the face of New England Vibrary
'political realism', since the two extant state un-
fon catalogs already include non-research libraries,
and almost any future plans that are geared to meet
state as well as regfcnal needs will doubtlass re-
quire the inclusion of non-research libraries {f
they are to have functional viability,

In this connection, another way in which NELINET'S un-
fonr catalog relevance for the New England region may be con-
ditioned as much b{ 'Yibrary political realism' as by union
catalog theory or limitations on technical service capacity
1fes in the very nature of the NELINET constituency. It has
been noted that the cuarter members of NELINET are the main
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campus libraries of the six New England state unfversities;
it has always been assumed, however, that the membership of
NELINET would be enltarged, and efforts are now {July 1970)
under way to make that assumption fact, The criteria for
NELINET membership, and for participation in its automation
project are not yet firm, but 1t would seem reasonable.to
assume that the inftial thrust at least will be for and
from the academic and research l1ibrary community (the spun-
soring body, NEBHE, is itself 1imited by charter to an aca-
demic constituencys. Since not all academic 1ibrarfies zre
research libraries, and not all research 1ibraries are aca-
demic libraries, and since most New England libraries are
neither academic nor research librarifes, the actual NELIHET
constitutency that is sought, or that evolves, de jure or_de
facto, will have significant implications for the reélevance
of the automation projnct's union catalog capabilities to
New England's nceds.

~ Insofar as the relevance of the NELINET catalog to the
Schreiber kind of union catalog i1s concerned, it must be re-
membered, in the first instance, that the utility of the
Schreiber catalog, regardless of the kind of machine form
catalog by which it may be implemented, depends upon the
utility of the LC card number (or, alternatively, the Stan-
dard Book Number, or any other kind of 'unfiversai call num-
ber') for facilitating physical access to books. The data
available on this point, 1.e., the actual utility of the LC
card number for this purpose, is still inconclusive,

The Schreiber catalog, as Schreiber conceived it, is
always limited, at least in any practical sense, to item
location for facilitating physical access, and .always re-
quires the insertion of holdings information to be a separ-
ate and additional V1ibrary activity. The NELINET catalog
contains 211 o3 the holdings ‘nformation necessary for func-
tioning as a 'Schre.ber catctog', viz., the LC card number,
the 1ibrary identification symbol, and the local call num-
ber (the latter having been considered by Schreiber to be
a possibte, but not necessary, additional holdings element),
and all of this holdings information may be considered, to
all intents and purposes, to have been inserted as a by-
product of other NELINET 1ibrary activities (although it is
also possible to insert holdings information for union cata-
loging purposes only directly into the NELINET central file).
Ho-ever, since the NELINET holdings file corresponds to com-
plete bibliograﬂhic records that are also avaiiable in its
central file, the NELINET catalog is functionally var more
flexible than the ‘'stvaight' Schreiber catalog, being readi-
ly usable for bibliographical searching and ror arcess to
information about the distribution of books.

Nonetheless, although the NELINET catalog can function
1ike a Schreiber catalog, and can even perform unifon catulog
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functions that the latter can not, it is by no means conclu-
sive that the NCLINET catalog is the more desirable of the
two with respect to ultimately meeting the regional union
catslog need by means of the LC card number. The only data
elements that Schreiber thought it was essential to store
were the LC card number and the 1{brary identification sym-.
bol; these two elements comprised both his 'holdings' and
'bibliographic records' files. In the NELINET catalog, the
data elements stored in the holdings file, each with an ap-
propriate ‘tag', include the LC card number, the library
identification symbol, and bré&nch or special location de-
signation, a system or transaction number, any relevant copy
or volume numbicr, and the local call number. An average
NELINET holdings statement is 90 chearacters; in addition,
the corresponding bibliographic record in the NELINET file
is an average 584 characters in length.!¢' The storage re-
quirements of the Schreiber catalog, and the corresponding
supportive cost structure, are unquestionably miniscule in
czmparison with the costs involved in the NELINET file
structure,

The immediate relevance of the NELINET catalog for the
Schreiber catalog 1s that the former exists and the lgtter
does not. To that extent, NELINET may be usable for testing
some aspects of the Schreiber catalog that have hitherto
been susceptible solely to theoretical discussion. It would
still seem, however, that the use of the LC card number (or
some alternative 'uniquely' identifying number) for union
catalog purposes, and the appropriate means of implementing
thisiin machine form, deserves continued and separate at-
tention.

’

In order to assess raticonally the relevance of NELINET's
unfon catalog capabilities to & multiple union catalog con-
figuration in New England, that is, an array of six state
unfon catalogs, it is probably necessary to divorce the
technical component, i.e., the automated activity, from the
present constituency, i.e., the six state university librar-
ies, and talk instead about a NELINET-type general purpose
machine form catalog of the kind already described.

For this case, the same prohlem still exists with re-
spect to the lack of data about library access and use pat-
terns., However, for at least some of the New England states,
one can intuftively assume a higher probabitity that the
technical capacities indicated for NELINET might encompass
the total relevant library constituency.

Marcg, for example, shows the number ana types of 14-
braries that have been assigned uniquely identifying union
catalog symbols, and that are thus considered to be poten-
tial contributers to the Vermont Union Catalng:l62
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16 academic libraries
203 public libraries
1 school library
6 _special libraries
TOTAL: 226 Tibraries of all types

Although Marcy points out that "the number, 226, is
only somewhat indicative of the potential number of contri-
butors rather than reflective of the full potential ...
There are school and special 1ibraries, in particular, that
are not now contributors,"?®® 1t might well bhe assumed that
the number, 226, reflects a sufficiently valid functional
constituency for purposes of discussing the relevance of a
RELINET-type catalog.

Again, although 226 is only 8 less than the 234 aca-
demic institutions previously noted as existing in New Eng-
land, and stil1l iies beyond the absolute 1imit of terminals,
128, that can interface the NELINET system's computer, the
size and character of Vermont's libraries suggest that their
access patterns and optimization requirements may more rea-
sonably 1ie within NELINET-type capacities. OUne need only
contrast the number of volumes held by 299 Vermont libraries
in 1965, as reported by Arthur D. Little, Inc.,'*" viz,,
2,956,000 volumes, with the holdings of the 152 New England
academic institutions for which the United States Office of
Education reported statistics as of June 30, 1964,'¢% viz,,
26,936,597 volumes,?%¢ to get some idea of the differences
of scale involved. (While number of volumes held is only
one of the variables that define the scale of iibrary opera-
tions, it may be assumed that significant differences within
tha% vgriab]e reflect significant differences in operational
scale. :

However, although a single state-wide NELINET-type of
catalog might have comparable 'intuitive' possible relevance
for each of the states of Maine, New Hampshire, and Rhode
Island, assessments of its relevance for Connecticut und
Massachusetts ara best held in abeyance, and especfally in
the latter, where the number, size, and character of the 11-
braries make the problems of creating a state union catalog
almost & microcosm of those encountered in establishing a
six-state regional unfon catalog.

There are some points about the Connecticut situation
that can be explored here, however, Because union catalog-
ing has not been a primary functional concern of NELINET's
to this point, the project's planners have never really ex-
amined the New England library environment from a union
cutaloging point of view. In Connecticut, however, where
the establishment of a machine form unfon catalog was a pri-
mary concern of the investigating United Aircraft Corporate
Systems Center, much closer attention was paid to the local,
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f.e., Connecticut, 1{brary eénvironment, and to the interre-
lationships between i1t and the projected automated system.
Some of UACSC's data is suggestive for possible NELINET-type
catzlog application to the Connecticut scene. For example,

"In order to estimate the cost of communications for
the Phase II perfod, and also to give an indication of
11¥ely remote console distribution on the State ¢t that
time, a brief study of the larger libraries in the
State was performed. Included were the industrial 11-
braries 11sted in the 24th editfon of the American L{-
- brary Directory, academic 1ibraries serving institu-
tions with graduate programs, public libraries serving
populations over 30,000, and the State lL.ibrary. More
than one console was allocated to the largest librar-
fes, and one voice-grade circuit was provided for each
library, with a maximum of three consoles per circuit.
The results are summarized in the following tabuia-

tion."‘”
TYPE OF NUMBER OF NUMBER OF NUMBER OF
LIBRARY LIBRARIES CONSCLES CIRCUITS
Industrial 40 40 40
Academic 13 21 14
Public 20 29 20
State | 2 ‘ 1
TOTALS 74 92 75

Since the Connecticut State Library supported the UACSC
proposal before the Connecticut Genera! Assembly,’®® {1t may
be assumed that the State Library was satisfied that the
UACSC proposal met Connecticut's union catalog needs. One
can therefore accept the above figures on practical, {if not
theoretical, unfon catalog grounds, and those ¥igures lie
well within NELINET capabfilities. However, once again the
critical factor in determining the validity of evan these
figures, the level of usage that will be made of the system,
is unknown. UACSC observed that, "In view of the difficulty
of arriving at reliahle usage statistics, it is possible
that modifications in the communications deslgn will be ne-
cessary as operating experfence {5 gained,"!®

The essential issue for a NELINET-type catalog in Conn-
ecticut remains, then, a matter of the level of demand that
will be made upon the system, and such levels of demand are
unknown, If the levels of demand 11e within NELINET techni-
cal capacities, it may well be that there {s no justification
(¥n functional or cost terms, at least) for establishing
2 UACSC ty?e of unfon catalog in Connecticut, when the
state may also have to develop a machine form catalog to
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handle 1ts centralized technical processing or centralized
cataloging requirements. Conversely, if Connecticut's
level of demand excreds NELINET catalog capacities, it .
will sooner or later be necessary for the state to address
1ts§1f to the adequate resolution of 1ts urion catalog
needs, . .

As has already been pointed out, there is no reason to
assume that New England's union catalog needs must or should
be met either Ly a single regional union catalog or by an
array of state union catalogs. As Merritt observed:

"The elements of a pattern for regional union catalogs
are present in the United States; we need only examina
them with sufficient care tc arrive at the formulation
of a national pattern for the whole country. Such a
pattern will involve no categarical imperative; there
will be no indication that it should be thus and not
so; 1t will merely show how a pattern of regional! union
cataloygs for the United States might be worked out.
Some other, or indeed any other combination of units
might work out as well or better, for the realm of
possibility is infinite,"?7¢

In 1ike fashinn, there are no categorical imperatives
for the pattern of union catalog developwent in New England.
A number of NELINET-type or other kinds of machine form
catalogs within New England, some state-wide, some perhaps
interstate, some by type of 1ibrary within a state or among
the states, i.e., interinstitutional, may turn out to be the
pattern that evolves within the region. If so, it remains
finally appropriate for the present study to examine the re-
levance of the NELINET-type catalog per se to union catalog
application. :

That a NELINET-type catalog has an inherent union cata-
1og capability has already been asserted. That capability
can be measured in terms of access times or storage capaci-
ties, but sich technical parameters and cepacities are in
themselves meaningless unless they are applied within the
context of a 'real world' library constituency.!?!

If the pattern of union catalog development that may
take place in New England--and probably will--is one that
will include a number of NELINET-type catalogs, the givota1
factors that will determine the utility c¢f each of these
NELINET-type catalogs for union catalog purposes are not
the system's access times and storage capacities, but the
geographical and collection characteristics of the consti-
tuent libraries. An examination of the present NELINET con-
stituency, and its implications for its own automation pro-
Ject, will serve to focus on some of the elements involved.
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Nugent has observed that the six NELINEY libraries
"have common goals, and as it was discovered, highly similar
collections., A statistical study [?72] of collection dupli-
catfon with respect to the 30 ordared pafrs of the six 11-
brarfes, revealed that a title from one randomly selected
library has a 40% chance of being i{n any other library. If
the chofce s restricted to current imprints, the figure
rises to 45%,"17?

Obviously, the greater the homogeneity of the constitu-
ent collections, the less the utility of those collections
for the specific union catalog function nf locating biblio-
graphic 1tems not in the possession of any given l1ibrary in
the group, This condition fs further aggravated when the
sfze of the constituent collections is comparatively small,
As may be seen from Table 3, only two of the NELINET 1ibrar-
fes had, as of June 30, 1969, collzctions exceeding half a
mil1lion volumes.

TABLE 3: VOLUMES IN NELINET LIBRARIES
AS OF JUNE 30, 1969%7*

Institution Volumes
Unfversity of Massachusetts 796,295
University of Connecticut 668,847
Untversity of New Hampshire 483,895
Unfversity of Maine 402,249
University of Rhode Istand 347,124
Unfversity of Vermont 332,378

The union catalog utility for the larger HELIN.T 14-
braries is stil1} worse. Agafin, "ft ifs possible to sa{ that
the larger a library is in terms of the volumes it holds,
the more apt it is to owin works that other 1ibraries have
not acquired."!!? That Merritt's observation applies to the
NELINET sftuation i1s confirmed by the Assocfate University
Librarian of the University of Connectficut:

"In our curvent situation, certainly, [with respect to]
the kinds of materifal that we are looking for, if we do
not have 1t, the probability of one of the other [NELI-
NET 1ibrarfes] having it §s probably not so great, and
s? whq¥7ge depend on §s the NUC as a location de-
vice,"'

Nugent further states that "tiie 1ibraries’ geographic
proximity is similarly important, since ... The closeness
also facilitates other forms of resource sharing such as
interlibrary loan."!?’¢ In this connection, two additional
constraints must be considered which arise from the assump-
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tion that the fundamental reason for seeking bibliographic
access in a unfon catalog is to secure physical access to
the requested {tem,

In the first place, in terns of physical access,
'closeness' 1is a relative term. The Unfiversity of Massachu-
setts i3 geographically closer to the Hampshire Valley 1i-
braries--Amherst College, Mount Holyoke College, Smith Col-
lege, the Hampshire Ianter Library Center (HILC), and the
Forbes Public Library in NHorthampton--than it is to the
. other state unfversity libraries. As a result of this geo-
graﬂhicaI proximity, a 1{beral interlibrary loan 'code’
within the Valley, and the different collection character-
ifstics of the Valley libraries, the bulk of the University
of Massachusetts' {nterlibrary loan traffic has historically
been within this geographic 'sub-regfon', as is partiaily
evidenced from the data adduced {n Table 4, page 56. Simi-
larly, all of the other NELINET 1ibraries have geographic-
ally closer intrastate interlibrary loan relationships than
they do with each other,

Secondly, 'physfical access' must be mcasured not solely
in terms of irterlibrary loan, but also in terms of in sfitu
reference to materfals that do not circulate in interVibrary
loan, or fer vhich the 1ibrary user Jdesires in situ refer-
ence, whatever the circuiatfon status of the ftem requasted
may be. Here, too, the distance hetween any pair of NELINET
librarfes may be less 'close' than tne distance to some lo-
cal 1ibrary that also holds the required {tem.

“Thus, homogeneity of collection and relatifve proximity,
while they may be of positive significance with respect tu
other NELINET objectives, e.g., the sharing of cataloging,
reduced machine storage requirements, and reduced communi-
cations costs, must be viewed as negative factors with re-
spect to the unfon catalog utility within the present NELI-
NFT constftuency. That this 1s so is reflected in the
thinking and attitudes of the NELINET librarians, and in
their crdering of NELINET priorities.

Mention has been made of a current attempt to expand
1ibrary membership in NELINET, and of the fact that the
character of that expanded constituency with respect to the
number and types of 1ibrary involved is not known at this
time, Rowever, from the unfion cataiog point of view, the
character of that exganded NECTRET constituency, and the
characteristics of the constituent collections, will con-
tinue to be pivotal to the internal union catalog relevance
of the NELINET-type catalog. '

On paper, the potentiais of the general purpose machine
form cataloy are enormous; the realizetion of those poten-
tials fs a trickfer matter, A. T. Curran has stated the
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TABLE 4: UNIVERSITY OF MASSACHUSETTS AT AMHERST: ITEg%)
BORROWED ON THTE Lol
FRUM Y i »

3109 items wera borrowed from 134 fnstitutfons; 1877 of
these, or 60.37%, were borrowed from the Valley, 1232, or
39.63%, from outside. The following table shows the in-
stitutions from which 10 or more jtens were borrowed, and,
when 1% or more, the percentage of tutal items borrowed. .

INSTITUTION ITEMS BORROWED PERCENTAGE
AMHERST COLLEGE®7® | 754 24.25
SMITH COLLEGE®?® 615 19.78
MOUNT HOLYOKE COLLEGE!7”?® 448 14.40
HARVARD UNIVERSITY 172 5.53
YALE UNIVERSITY 123 3.95
DUKE UNIVERSITY 64 2.05
LIBRARY OF CONGRESS 62 1.99
BROWN UNIVERSITY 56 1.80
PRINCETON UNIVERSITY 54 1.73
OARTMOUTH COLLEGE 51 1.64
CORNELL UNIVERSITY 45 1.44
BOSTON PUBLIC LIBRARY 38 1.22
FORBES PUBLIC LIBRARY!?® 33 - 1.06
COLUMBIA UNIVERSITY 28

PENNSYLVANIA, UNIVERSITY OF 28

HILC!?? 27

UNION THEOLOGICAL SEMINARY 26

CONNECTICUT, UNIVERSITY OF 20

CLARK UNIVERSITY .19

ILLINOIS, UNIVERSITY OF 17

NORTH CAROLINA, UNIVERSITY OF 17
VIRGINIA, UNIVERSITY OF 17
COUNTWAY LIBRARY OF MEDICINE 16
CALIFORNIA, UNIVERSITY OF 15
WELLESLEY COLLEGE 14

CHICAGO, UNIVERSITY OF }
HEBREW UNION COLLEGE 1
MICHIGAN, UNIVERSITY OF ]
BNSTON UNIVERSITY 1
FLORIDA, UNIVERSITY OF 1

MASSACHUSE™™S STATE LIBRARY 1
NEW YORK STATE LIBRARY 1
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case quite aptly:

"Whether 1ibraries should unite because of Jocation of
members, sfze of collection, type of library (college,
public, school), or configurations of subject holdinas
remafns to be seen. NELINET {incorporates two of these
criteria: the members (at present) ave all university
1ibrarfes stype of libraryg and are all in the New Eng-
land area (location of members). But whether this re-
presents the best combination or whether others are
better or whether any combination would be equally
valid, has yet to be determined, Can the dichotomous
needs of shared-resources networks and shared-catalog-
ing networks be reconciled, and, {f so, to what extent?
On what level? The strength and purpose of shared-
resources networks 1ie {n the diversity of the holdings
of its members. A major advanta?e. on the other hand,
of a shared-cataloging network lies in the economies
attainable through elimination of duplicative afforts
and this, in turn, predicates simflar rather than dis-
parate collections. VYet, the composfte data base,
which can be derived from shared cataloging systems,
constitntes a powerful finding tool for use ifn shared-
resources networks."!7?? |

Eventually, the dichotomies of which Miss C.vran wrote,
will have to be resolved. The unforn catalog capz 11ty of
NELINET will have to be assigned some meanin?ful priorit
with respect to the other purposes and capabilities of the
general purpose NELINET-type catalog., If that priority is
high, the satisfaction of basic unfon catalog requirements
will in Ttself determine the 'functionally relevant' NELI-
NET constituency.

Finally, 1t should be remembered that, although NELINET
may be of dubfous potential value for certain configurations
that may be preferred from a theoretical unjon catalog point
of view, or for reasons of practical library 'realities',
viable alternatives for achieving this preferential condi-
tion are not readily apparent at this time. In fact, over
the next few years, the NELINET-type catalog may be the
only kind of 'unfon catalog' in machine form that may te
supportable by the state-of-the-art, and that 1s a kind of
practical ‘reality', too.
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CHAPTER IV: CONCLUSIONS AND RECOMMENDATIOI S

The present survey indicates the desirability of under-
taking an in-depth examination of New England's unfon cata-
109 needs, and of the means avaftable, if any, for meeting
those needs that can be determined. Few studies have ad-
dressed themselves to the unfon catalog requirements of New
England as a whole, and to their interactions with any fore-
seeable national and sub-regfonal needs. Few studies in~
volving the union catalog requirements within individual Hew
England states have been made in the 1ight of a careful a-
nalysis of fundamental union catalog theory and practice,
nor have most of them adequately explored the relatfonship
of union cataloginrg to other 1ibrary functions, and the
ifntecaction of those relationships with contemporary library
network and machine form catalog theory and practice. All
of these considerations are fundamental to the determination
of New England's actual unfon catalog needs.

Whatever those needs may turn out to be, ¢t §s almost
& certainty that, 1f they are to be met at all, it will be
through the application of machine form catalog techniques.
At the present time, however, those tachnicues are still
highly experimental, especially with respact to the effect-
ive utilization of massive files and data bases (such as LC
MARC) in actual library environments. Thus, ft 1s difficuit
to evaluate the applicability of different kinds of machine
form catalog, including the general purpose cataleg of the
NELINET automated proiect. to a hypothesized range of re-
gfonal union catalog (and other Yibrary) needs.

This difficulty {s compounded by the absence of essential
information about the characteristics of 1ibrary environments,
and study after study runs up against the problem. A repre-
sentative expression of the problem may be found in Nelson
assgciates' study of l1ibrary service ifn Connecticut's Gapitol

egfion:

"Many 1ibraries were unable to answer questfions on this
study's questionnaire concerning number of reference
questions answered, interlibrary loan, numbers of users,
size of collections, weeding patterns, and so on, be-
cause they did not have the necessary statistics and
records to supply the data. The professional librarian
knows this 1s a grofession-wide problem and not 1imit-
ed to the Capitol Region, and most librarians are not
fnterested %n sprnnding extended periods of time keeping
:ecorgi.ghen they coulg be serving the 1ibrary pa-

ron,

Many of i1he statistics now being kept dy most libraries

are of only partial value for the urion catalog planner,
For example, the number of volumes held and the number of
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volumcs added are less significant ftems of information for
union catalog purposes than the number of title: held and
the number of titles added; yet most 1ibraries keep statis-
tics (often bad) on the former, but not the latter. ({In
nefther case {s data on monograph/seria!s ratfios gathered,
althou?h this 1s also significant for unfon catalog dur.
poses., Most 1ibraries keep some inforration on the num-
ber of {tems borrowed and loaned, but fex record any in-
formation about the time distribution of such items, in-
formation which, in conjunction perhaps with comparable
circulation dats, might dictate the tong~-range utility of
beginning a union catalog from a certain point in time.

Mcre 1mgortant1y. most l1ibrarfes keep absclutely no
records of the library use patterns o+ patrons and library
workers alfke. As a consequence, the level of demand that

a library may be expected to make on any projected automated
system is seldom known. The proponents of autonated 1ibrary
prejects, and all too frequently the 'overworked' 1{brarian,
tend to view the absence of such relevant data about 1ibrar-
fes as an 'immutable' fact of 1i1fe, at least until the day
that an 'operating system' provides the answers. Thus,
u¢csg. 1n 1ts union cataloging study for Connecticut, ad-
vised:

"The mein objectives in studying the requirements of
the potential users are to evaluate the need for an
sutomated ltbrary center {r Connecticut, to determine
the specific services that should be anffered to enable
the Yfbrarfans to do a more complece job, and to pro-
vide direct assistance to the 1ibrary patrons. It {s
also desirable to establish a quantitative measure of
the use that will be made of the varfous services off.
ered by the different groups nf users. There are obd-
vious difficulties in arrivin? even at estimates of use
statistics. Only experience in cperating & system will
yield reliadble values, and the best agproach would ap-
pea: E?.?e to let the system grow with the actual de-
mand,

But automated library systems, whether of the UACSC or
NELINET variety, whether for unfon catalog or ?eneral purs
pose cataleog ypplication, are extremely expensive propnsi.
tions, and tho assumption that the system will ‘'grow with
the actual dewand' could turn out to be an extremely costly
misassumption {f actual demand turned out to be in excess
of system capacity, or {f an alternative approach more come
patible with the actual level of demand could have becn em-
ployed. With machine form cataiofs still {n essentially
experimental stages, but fnevitibly on the way, ft is time
now for librarians to begin to pay serious attenticn to the
description of their librarfes in statistical terms that
facil1itate in advance the evaluation of mechanized systems,
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even {f that attention requires less fnvestment in other
1ibrary activities, P. M, Horse, discussing the need for
data, states the case well:

“Data on all of these {tems (N.B., not necessarily the
same as those mentioned by the present anthor] can be
obtained, Most of them are not gathered by most 1{-
brarfes. Expense and lack of l1i{brarfan's .ime are the
usual excuses given for the neglect. Certainly any of
the data mentioned costs time and therefor2 money to
gather; to answer all of the Visted questions {n detail
each year would overburden any library's budget. 1t {s
the thests of this moncgraph that 1ibrartians must learn,
Just as managers of industrial, mercantfle, 2nd mili-
tary operations are learning, to gather and use data of
this kind ... In the near future, the introduction of
data-processing equipment in 1ibrary operations will
make 1t easfer to amass the data; librarfans should ex-
periment with such data gathering before mechanizing,
comparing the varfous methods uf data gathering and the
value of the varfous kinds of data in assisting Eo!icy
decisfons, so the data-processing cquipment can be de-
signed to produce the effective data most efficiently.
In the end 1t will be better to buy fewer books, for
the time being, in order to collect data."!$?

Since New England's collective union catalog needs and
problems have not been specified, particularly with respect
to the posstbilities of machine application, and since some
of the crucfal data and analysis required for such specifi-
cation §s not available, unequivocal evaluations of the re-
lative merits of differing unfon cata!og approaches, and of
the relevance ¢o such approaches of different kinds of mach-
{ne form catalog, including the general purpose NELINET type,
must be kept in abeyance. Hovever, some tentative assuvmp-
tions may be mada about NELINET's relevance for regional,
state, and intertnstitutional unfon catalog application.

It {s probably valid to assume that NELINET s not a
viable prospect for serving as a single regional union cats-
109 for the New England regfon. A NELINET-tyge catalog
might function as a state union catalog for the smaller New
£n?land states, but some doubts about 1ts applicability in
this capacfity for NMassachusetts and Connecticut exist, NE-
LINET will, of course, imminently become an {interinstitu-
tional union catalo? {n fact, but the unfon catalog ‘power’
of an interinstitutional union ratalog varies with the col-
}ection and use characteristics of the constituent Vibrar-

es.

In general, the machine form catalog resolution of New

tEngland's collective unton catalog needs, whatever they may
turn out to be, stil) seems to be severaf years awady., In
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the interim, the New England 1ibrary communitl still has
the opportunity to gather the data and make the analyses
that will permit 1t to specify the regional need and best
plan for 1ts eventual satisfaction. Therefore, it is re-
commended that a regfon-wide survey of all aspects of union
cataloging in New England (including the national ramifi-
cations), comparable to that which was undertaken for the
nation as a whule by the American Library Assocfation in
the early 40's, and with particular attention being given
to the interrelationships among machine form catalog, un-
fon catalog, and library network theories, be undertaken.

Even 1f that survey fails to culminate in a systematic
plan for regional unfun catalog developmant at this time,
it should be able to establishd guidelines and standards for
those local union catalug developments, at the state or
fnterinstitutional levels, that may occur over the next few
years, The availabiiity of such guidelines and standards
hopefully will ‘maximize’ the prospects for guaranteeing
the compatibility of those local developments with any re-
gional unfon catalog that might ultimately come into being.

It 1s to be hoped, also, that the proposed survey would
involve an analysis of the data gathering requirements ne-
cessary to describe 1ibrary environments for union catalog
purposes, either ss a direct requirement for the proper con-
duct of the survey {itself, whici seems inescapable to the
?resent investigator, or as a by-product of fts activities.

he availability of such information, and 1ts appiication

at the local level, hopefully wil) ‘maximize' the 1ikelihood
that sutomated systems are designed to meet the actual de-
mand, rather than that they grow to meet such demand,
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SUMMARY

The purpose of this project has been to develop the
esgential capabilities for a machine form union catalog
of books and a printed union catalog of books for the
New England Library Information Network (NELINET). This
has been accomplished by means of:

1. A study of machine form union catalog needs.
2. TFile design for both present and projected needs,

3. The development of techniques and programs for
collecting, storing and updating library holdings
data.

4, The development of programs to produce a printed
union catalog in which the Library of Congress
card number is used as the identifying element.

Access to a printed union catalog will be of immed-~
iate aid to students and scholars as well as librarians
for inter-library loan and acquisitions. The machine f~rm
union list is a major step in NELINET'S development and
provides a basis for the future design or furthar capabili-
ties: a Network library management information system, an
automated inter-library loan system, a common circulation
systen, and an on-line retrieval system. The recommenda-
tions that conclude this report include the development
of the above systems as well as research into the practi-
cality and feasibility of including non-MARC data in the
holdings file, intensified study of retrieval techniques
by author, title, and subject informatinn, and a study of
terminals and query/response languages.



1. INTRODUCTION AND BACKGROUND

1.1 HISTORY AND OBJECTIVES OF THE NEW ENGLAND LIBRARY INFOR-
MATION NETWORK

The New England Library Information Network (NELINET)
began as a study project in late 1966 by the New England
Board of Higher Education to establish a regional center
for providing automated computer-assisted techniques to a
network of 1ibraries on a cooperative basis. One of the
mxjor concepts on which the network was founded was the use
of a central data bank of bibliographic and institutional
data for the sharing of resources in the form of technical
processing and bibliographic products and services., Scme
of these are: a union catalog for the network of partici-
pating libraries; cataloging support and products; shared
control of acquisitions, circulation, and inter-~library
loan; book catalogs, book lists, and demand bibliography
preparation; library management information systems; inter-
network communication via on-line terminals,

After a year of system design and planning, a tele-
communication network was put into operation in 1967 to
implement the projiected development. The first partici-
pating members were the libraries of the six New England
State Universities, The original data base was composed
of the experimental MARC 1 tapes, produced by the Library
of Congress to determine a uniform standard for machine
readable bibliographic data. The original emphasis of the
project was on a phase of the planned network that was
considered of most immediate need -~ the production of
cataloging support and products to aid the libraries in
overcoming the growing problem of backlog, i.e., books
which were in the library, but not processed for use.

Two of the major causes of backlog were the absence of
cataloging information necessary to process books and the
scarcity of trained library personnel.

Two NELINET projects completed prior to this present
effort encompassed: 1) a pilot study with experimental
MAR. 1 tapes and 2) a research period with MARC Il tapes,
the standard format determined by the MARC 1 experiment
that gives full coverage of current English language mono-~
grapus, or around 100,000 titles a year. During these
developnental stages emphasis was placed on the creation
of an automated system leading to the production of catalog
cards, book labels, and book pocket labels tailored to the
needs of each participating library, but based essentially
upon the MARC 11 bibliographic format., Ry late 1969 this
system was put into regular operation. The research and
design for this cataloging products subsystem was accom-
plished within the plan of overall system development and
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centered around a central machine form catalog capable of
being queried and used in a variety of ways within a var-
iety of bibliographic contexts,

1.2 CURRENT CONTRACT FOR THE DLVELOPMENT OF A WACHINE-
FORM UNION CATALOG FOR NELINET

In the same scense that cataloging products were not
produced as an ond in themselves, but as part of network
design and developjment, the present project to produce a
union catalog containing the holdings data of the merber
libraries has been devuloped as a tool for performing
certain functions that are a part of future davelopment
of the network, e.g., book location, loans &ssistance,
sacquisitions coordination, bibliographical information,
etc. The technical emphasis in this proiect has been of
two parts: 1) to provide means for the direct storage,
addition, and updating of local holdings information, and
2) to develop means for incorporating this data as a part
of a basic machine foirm catalog. This work, thereofore,
has consisted of two main activities: 1) file design and
creation, and 2) the development of means for efficient
utilization of the file in the future system. Although
the immediate utilization of this file under the present
contract is for production ability of a vegional union
catalog in book form, the design had to encompass tuture
possible needs for sub-regional and instituticnnl buok
catalogs and direct access to the file for circulation
control, acquisitions snd interlibrary loan. Thus, the
union file of holdings was designed to be respc.asive in
the future to five basic retrieval questions:

a) Does an item exist in the region?

b) What is8 the distribution of copies?

c) What i8 t. ' closest source?

d) Does the item circulate on interlibrary loan?

2) Where are subject concentrations heaviest?

The programs and procedures implemented to create
the Machine-Form Holdings File are thus of very broad
utility whenever local information is to be stored, updat-
ed, linked to the NELINET MARC 11 file, and retrieved for
reference or printout.

The project had five broad objectives:

1. Exploration of the means for the storage, addi-

tion, and updating of holdings data rcquired
from:



a. Libraries requesting catalog products ss
currently available. -~ This is the usual
case, and here holdings data is captured as
the request for processing is made. Two
identifiers gserve to iocate (and protect)
the holdings file: the L.C, Card Number and
the Systems Number. The L.C. Card Number is
necessary to add holdings data, and both
numbers are required to update holdinga data.
The Systems Number is a short code contain.
ing library identification and a date and
sequence code, and this number appears on
all requests, whether for processing ox for
holdings file modification, In use, it in-
sures that the correct holdings file is ad-
dressed for change operations.

b. Libraries not requesting such products, -=-
In this case, new holdings records are added
or modified, without card processing. The
holdings file however, is considered as an
extension of the LC MARC 11 fite, and requests
for establishing or modifying holdings records
are keyed to the MARC file. Requests for es-
tablishing holdings roecords for which no '1ARC
record exists, are refectued and an error
nessafe is gonerated.

Derivation of absolute and comparative cost data
with respect to (a) and (b) in Paragraph 1 ubove,

These costs are treated in detail in section
3.3 of this report, and indicate that holdings
records can be atored quite economically in the
present system, with costs of about $0.001 per
holdings record per week. '

The design of an efficient file organization that
can encompass the holdings records of the New
England Region.

An extensive study of file organirzation was
perform¢ during the initial period of this con-
tract. This study concentrated on the disc-oriented
system that will soon be required, for reasons of
efficiency, to replace the present tape-orionted
system that is currently most economic with the
present file sire. This report is contained as
Appendix 111 of this report.



4. The study of the utilization possibilities of a
machine-form union catalog for the production of
regional, sub-regional, and inatitutional book
catalogs.

The Holdings File Processing Program wiil
permit the production of book cutalogs from the com-~
plete regional holdings f£ilo or from the files of a
specified institution only, or from any spocified
collection of institutions. This can further be
conditioned by specifying a starting date, so thsat
listings can be produced tn rewnresent items ac-
guiied for any ygiven time span, from the present

ack.

5., The writing of a program that will permit the
production of a union catalog in book form, basc.
on the L.C, Card Number to identify each book.

The Holdings File Processing Programs, a
collection of routines that comprises the major
work under this contract, include routiuus for
the line printer listings of a book form union
catalog in I,,C, Card Number order,

The Holdings File Processing Programs are described
in Section 4, and their technical documentation is includ-
ed in Appendix IV. They perform the following functions:

a) Sorting aund merging MARC 11 bibliographic data
and institutional holdings data into a composite
file organization,

b) Extraction and sorting of records from the com-
posite file as required to produce a machine file
of membership holdings in L.C. Card Number order.,

c) Line printer 1istings of the machine file to
produce a printed union 1ist of regional hold-
ings,

A sample of a line~printer produced book form catalog
in L.C, Card Number order is included in Appendix I of this
report, and represents one of many possible output formats
that can be readily modified,

The Machine~Form Holdings File is the core of the pres-
ent development, however, from which nany forms of infore
mation and printed output can be derived.




2. IMPORT OF UNION CATALOG CAPABILITY

2.1 IMMEDIATE USE TO SCHOLARS, STUDENTS, AND LIBRARIANS

A union catalog is a 1list of bibliographic iteme held
by several libraries and thus is a majoir means of sharing
library resources among academic institutions. The most
immediate import of NELINET's union catalog capability is
the ability to crcate, on demand, a printed union 1list of
all of the participating libraries, a limited number of
libtraries, or of one institution. Such printed cetalogs
also have immediate usefulness in the areas of individual
library management and acquisitions as well as cooperative
acquisitiovs policies and interlibrary loan,

2.2 TIMMEDIATE USE TO NELINET

Previously, the only sorvice the Network has offered
libraries has been cataloging prnducts, The holdings data
on every request for cataloging products (library identifi-
cation, branch and location data, copy data, and local call
number) has been used strictly for the output of catalog
cards, book labels, and book pocket labels. Now the ability
to save this local data in the master-file for union cata-
log purposes and to do 8o without getting cataloging products
offers the possibility of becominyg a member of the Network
to many other libraries in the region who, for economic or
practical reasons, have not desired the cataloging services.

Union catalog capability is a very large step 1ln the
growth of NELINET as a functioning network because it not
only expands the immediate services offered and the use made
of MARC data but also is an integral step toward tuture
sorvices and capabilities:

f) User interaction with the masterfile, as opposed
to just reading it and using it, is now possible
with the new capability to update and correct
holdings data,

b) An automated cegional circulation systen.
c) Aid to regional acquisitions policies,

d) A future autorxated system for interlibrary loan.
e) A future management information system (MI1S) for
participating institutions as well as for the

Network.,
The ability to save local holdings data in an easily

retrievable manner is a basis for every future development
of NELINET.



2.3 INCREASED FILE CAPABILITY

The major component of NELINET is its data bank, com-
posed presently of MARC II bibliographic records and, soon,
of local holdings data; the only functioning criteria of
NELINET as an information network are: 1) how well it
utilizes this data bank, and 2) how useful the data bank is.
Therefore, the aizjor emphasis in all svstems design and
development has been on means of access to and design of
the file. For production of current cataloging vroducts,
the Library of Congress card number was determined as the
. access means because it is common to both the MARC II master
file and to the data that the libraries have. Also, 1t
sidestepped thr real difficulty inherent in accessing a
machine file in the more traditional ljbrary methods, 1i.c.,
by author, title, and subject. Natural language is very
redundant, and the prospect of searching or soriing a
large file by natural language i3 prohibitively expensive
in terms of computer time ind memory. Although there has
been research into the pcusible use of search codes or
word compression codes, there is no definitive easy means
vet determined for seurching a file by the traditional
author/tatle/subject data,

Because the Library of Congress card number is used
as the access means for cataloging products services, it
was decided to continue its use as the access point for
holdings data. 1In this way, thoe same basic file organiza-
tion could be utilized, the only change being to add the
holdirgs data after each bibliographic record in the MARC
file, Thus, both bibliographic data and holdings informa-.
tion are accessed by the same method, which has already
been proven sufficient until such time as the author/title/
subject approach has been more fully researched.

The use of the file is efficiently increased by add-
ing the holdings data in such a way that it is locatable
by the same means of access used for the cataloging prod-
ucts. Thus, the adding of holdings data is easily made
into an automatic part of the cataloging products subsystem,
eince this will be the case in most instances. However,
there are those cases when an institution only wants cat-
aloging data and does not want to create a “woldings file
until it has in some way altered that data (for example,
using a local call number, rather than that provided by
the Library of Congress); there will be cases of libraries
who wish to record holdings but not receive cataloging
products; and there alsoc will be cases of changing previous-
ly entered holdings data. By using the same file organiza-
tion and access point, the holdings data, whether connected
with cataloging products or not, can be run on the same
subsystem as the cataloging products (see the description
of HAMP in Chapter 4, Program Descriptions). One computer



program is used for both the cataloging product subsystem
and the holdings file subsystem. Therefore, file use is
increased by both increased data in the file and by putting
this data in the file at the same time and in the same
manner as is used for the cataloging product system already
in production use. '

2.4 THE PRINTED UNION CATALOG
2.4.1 Schreiber Catalog:

In "A New England regional catalog for books' (§%§
State Librarian, v. 55, no. 1, January, 19265, pp. 13-13),
Louis Schreiber suggested the creation of a regional union
catalog for books in which the Library of Congress card
number is8 used to identify the specific title rather than
the wuthor/title information. This concept was appealing
because: 1) it eliminated the hottleneck and cost of
converting all the bibliographic data in the majin entry
into machine-readable form (master-file dnte is stored in
an interaal machine code and must be converted to ASCII
sode for printing purposes), and 2) it provided a toul
which could ‘‘oxpeditiously" locate a large percentage of

a library's intc=-i1ibrary loan trarsactions with greater
accuracy than author/title data, which may easily be cr=-
roneous or conflacting ian content,

2.4.2 Operationsl Test Of The Sr:hreiber Catalog:

Because a catalog of this type, completely lacking
in printed bibliographic data, which is, instead, represented
by a unique identifying number, has not been produced, the
NELINET printed union catalog will provide a means of testing,
on an operational basis, the utility of this type of catalog
for Look location and, in particular, for increased efficiency
of inter-=library loans.
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3. METHODS

3.1 HOLDINGS DATA ELEMENT IDENTIFICATION

A study of the data elements required for a union
catalog showed that the request data (see sample Request
Worksheet on next page) contains all of those elements
necessary for a union l1list by Library of Congress card
number except for the Library of Congross call number in
the MARC record, which i8 acceptod by four of the five
. institutions in the Network (only the University of Vermont
substitutes a local call number). ‘Therefore, the minimum
data elements for the holdings file are:

1, System number (also known as the request number).
2., Library of Congress card number.

3. Location data:

a, library identification
b, branch or location data
c. copy/volume information

4, Call number:

a, Library of Congress call numbor, if accepted,
or
b, loéal call number

A study of changes made by the NELINET libraries in
Library of Congress cataloging copy was conducted for de-
sign of the system, Presently, the only change to MARC
data is the substitution of a local call number for that
provided by the Library of Congress. However, in the
future it wilil be desirablu to increase the capability to
modify MARC data, and any such modifications of the bib-
liographic record would have to be included in a union cat-
alog that contained the complete bibliographic record.

This study may be found in Appendix 11 of this report.

3.2 FILE DESIGN AND ORGANIZATION

An extensive literature survey of approaches to file
organization was made as a part of this contract to in-
sure that the Yoldings File oProcessing Programs developed
would be coupatible with the five-year projection of the
total system (see Appendix 111 for the entire report).
Although present NELINET operations center around the use
of magnetic tapes, all design of fi)es has been done with
the intention of converting to random access in future
Project development. Such a conversion will be necessitat-
ed by the growth rate of the MARC I1 file. Therefore, the

9.



NELINET MARC II REQUEST WORKSHEET-~UNIVERSITY OF NEW HAMPSHIRE

Filled in by Teletype Operator:

no m
req ¢ [ph69+ »

me MR Gmm S S AR S GmE AN GeS G GmE WG GuL GaE G MEE M ARG S ME S M ALD e D NS Gue  See ey

Filled in by Cataloger:

crd ¢

loc.Symbol(8) [Copy Noa(s) JVol.No(s) |No Cd [No S [No Bk |x
loc ¢« |1, 2. 3, 4. 5. 6. 7.
loc ¢ |1, i2. 3, 4, |5, le, l7,
loc ¢ {1, . 3, 4, 6, 16, 7,
loc ¢« {1, N 3. 4, 8. e, 1.
loc ¢ }1, a 3. A B. 6. 7
loc ¢ 1, 3. . 5. 8. 7.
loc ¢ i, 2, 3. 4, 5. la. 7.
loc ¢ }1. . 3. 4, B. 6. 1
call &

Valid lLocation Symbols

Archiv 18 Nt
Biochm L83 Panm
BioSci iLSRef Per
Browse Math Phys
Call Mcard Ref
Clhiem Mfiche RefBib
Eng Mfilm Spec
German Mprint Vault
Hj MS y

J NH
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report in Appendix III includes proposed design factors
for random access as well as for the current use of mag-
netic tape access. Those design factors that directly
influenced the Holdings File Processing Programs as they
were developed under the present contract and for the mag-
netic tape system are:

1) Holdings records are in separate file, and not
physically appendea or link-addressed to the
MARC Il file.

2) Primary (one-~level) access to both the Holdings
file and the MARC 11 file is by Library of Con-
gress card number,

3) A Library of Congress card number directory, in
the on=line (future) system, will contain for
each Library of Congress card number in the system,
the address of the group of holdings records of
that Library of Congress card number, if any.

4) As a consequence of (3), the Holdings file will
be in random order, as is the MARC 11 file, though
holdings of the same Library of Congress card
number will be sdjacent.

Other considerations in the design of tho file ceanter-
ed around file size, both immediate and projected. The
average length of one holdings record is ninety characters,
or fifteen machine words:

Map 3
Data 6 (1ibrary holdings information)
Sort Key T%

Description of the map and sort key elements may be
found in Appendix 1V, Technical Description of Programs.
The estimated size of the Moldings file, for 20 institutions,
in the Network with an average of 100 requests per institu-~
tion per week and with 85% found requests ig: 85 x 52 =
4420 holdings records per institution per yeur, or 88,400
records per year for 20 participating institutions.

To assure continuity in projection figures, we assume
the same figures as those used in the final report for
ClR-443, Computer Programming and Pilot Operations of
MARC 1l Cataloging Support Services. Presently, a weekly
MARC tape contains an average of 1500 records, or a total
of 78,000 for one year. W¥e use the estimated figures of
100,000 MARC records a year to include current imprint
foreign language material and a projection figure of 20
institutional participants in the Network,

11.



With current tape density and the record blocking
method implemented with HAMP, an active file of one year's
MARC records and one year's holdings file for 20 libraries
is easily carried on five magnetic tapes. This does not
limit a library to the 100 requests per week average because
there is a 2.5 expansion factor in the 5 tape file design.
The importance of this fact is that, since both the existing -
cataloging product subsystem and the holdings file subsystem
use the same basic data in the request record, the catalog-
ing products and the holdings records can be created on the
same computer run,

Therefore, the file organization is, for the first
year, such that the holdings file, although a distinctly
separate data base, will be kept on the same magnetic
tapes as the MARC II file in the form of request records,
At the end of a year, a separate program (HAMR) extracts
from this master~file a physically distinct holdings file
composed of the MARC record for each Library of Congress
card number and the corresponding holdings data (from the
request form) for that record by participating institutions.
This file is further massaged to eliminate unnecessary
cateloging data in the MARC records and to access it by
I.ibrary of Congress card numbers, The new programs are
described in the next chapter and are technically detailed
in Appendix 1V.

3.3 ?OST ?NALYSIS OF THE HOLDINGS FILE PROCESSING PROGKAMS
HFPP

The cost analysis presented is an egtimate of future
production costs for HFPP. Because the service centers
used by Infororics, Inc. have differing charge setups, we
have based the following cost breakdown on average charges
for existing pcograms and estimated charges for the new
programs that have not yet been run under the production
system,

There i8 no difference in the cost of HFPP for those
librarics that want cataloging products and those that only
want to be included in the holdings file without getting
cataloging products. This i8 because the cost incurred is
not due to creating the holdings record (which is counter-
balanced by the economies of record blocking used in HAMP),
but in holding the record on file, thereby making a larger
file to search and sort, and in the creation of a printed
union listing. 8Since the holding of the record on the
master-file and the printing are shared by both possible
users, the cost is the same, and, of course, there i8 no
HFPP charge for those who do not want to be included in the
holdings file but do wish to procure cataloging products,
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The following cost analysis is based on the same
projection figures used in the final report for CLR-443,
for continuity in the overall view of the Network's devel-
opment, Thus, we assume 100,000 MARC records for a year's
master file and 20 1libraries in the Network with 100 re-
quests a week per library.

3.3.1 HAMP Cost Breakdown:

HAMP is the replacement of SMERGE in the cataloging
products subsystem and will cost approximately the same,
$700 for a 5 tape file (100,000 MARC reccrds), or $140 per
tape (see final report for CLR-443 for the $700 breakdown).
At nominal data density

5 tapes ¥ 10,000,000 computer data words
1 tape ¥ 2,000,000 computer data words
length of one holdings record ¥ 15 computer words

133,333 holdings records per magnetic tape
15
’ ’ ,001 cost of one holdings record added
133,333 .00 to the master file for use by
HAMP per week.

The cost of holdings recoxds increases each week with
the increase in matched requests. Assuming 85% matched
requests out of 100 average requests per week for each of
the 20 libraries, the cost for one week's holdings records
per library is:

$.001
%85

For 20 libraries, one week's holdings cost is:

$.085
x20
$T.700

The cumulative cost of one library's holdings for any
given period is $0.001 per week for each record, new or
old. For a group of (L) libraries, each of which start
with no holdings and then add (R) records per week, for a
period of (N) weeks, the cumulative group cost (C) for
this period is:

g N24N
C = $0.001 IRX = $0,001 IR
x=1 2
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For one library, adding 85 records per week for one year,
this is:

C = $0.085 (1378) = $117.13

For 20 libraries, at the same rate of additions for one
year:

= $2342,60

The cost (C') of one library holding a back file of accum-
ulated records ( A = number of records) for N' weeks is:

C' = $0.001 AN’
For the accumulation rate in question, the first year's
accumulation of one library, if held for a second year
would be: ‘
= $0.001(4420)52 = $229.84

which does not include the cost of records added during

the second year. Were records to be held a second year, the

total cost per library would be:

C +C' = $117.13 4 $229.84 = $34€.97
A 2-year Loldings file is seen to be almost 3 times as
expensive as a l-year holdings file, and this is the
rationale for limiting the tape-based holdings file to 1
year, extracting the older data to an archive file.
3.3.2 HAMR (Cost Breakdown:

Average cost of reproducing a whole tape

= $22 to $28, $25.00
Average cost of reading a tape
= 4 reproducing = 12.50
Average cost of reading 5 tapes
$12.50 x 5 = 62.50
Estimated CPU cost € 10.00
§72.50

Estimated output uO disc of one library 8 holdings
(4,420 records) = $2.50

The cost of the output is variable, dependent upon
the number of libraries included in the printed cacalog;
therefore, the total cost of HAMR is:

$72.50 + ($2.50°X), where X = number of librariqs

For one library: $72.50 For 20 libraries: $72.50
+2.50 +50.00
$75.00 $122.50
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3.3.3 Sort Key Generator Cost:

s The average cost per record to produce a sort key is
,005,

For one library's holdings: 4420
x$.005
$22.10

For 20 libraries 'holdings: $22.10
x 20
$442.00

3.3.4 Sort Cost:

The average cost per record in the current SORT pro-
gram is $.018.

For one 1ibréry's holdings: 4420
x$.018
$79.56

For 20 libraries'holdings: $79.56

x 20
$1591.20

3.3.5 UNLIST/DEVIL Cost:

We estimate that UNLIST/DEVIL will cost approximately
$.002 per record.

For one library's holdings: 4420
x$.002
$8.84
For 20 libraries'holdings: $8.84
x 20
$176.80
3.3.6 PRINTF® and Lineprinter Listing Cost:
The average cost per record is $.002,
For one library's holdings: $8.84
For 20 libraries' holdings: $176.80
3.3.7 Estimated Cost Of Layout Preparation:
Assuming an average of 23 to 3 lines a record and

approximately 60 lines a page, 20 records may be printed
on a three column page.
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4420 '
50 200 pages for each library's holdings

labor estimated at $2.60 an hour for 16 hours: $41.60
materials: 10.00
$51.60
to do the layout for one
library's union list

For 20 libraries: $51.60
x 20
$1032,00

3.3.8 Cost Projection Totals:

b 1 library 20 libraries
nit (4,420 recs) (88,400 recs)
LAMP $117.13 $2342.860
HAMR 75.00 122,50
SORT KEY GEN. 22.10 _ 442,00
SORT 79.56 1591.20
UNLIST/DEVIL 8.84 176.80
PR INTER 8.84 176 .80
Layout 51.60 1032 .00
Totals* $363.07 $5883.90
|

uaverage cost/rec.

for each library $0.082 $0.067

* totals exclude the printing costs because there are too
many means of final printing to estimate an average
cost.

3.3.9 Cost'Commentary:

The cost projection detailed above is a conservative
estimate in the absence of running erperience. It should
be noted that no participant is limited to 100 requests a
week; this figure is based on current request averages and
is easy for calculation. Because of the 2.5 expansion
factor for the holdings file, there should be no change in
the cost figures until such a time as twenty participating
libraries average 250 requests/week for each institution.
At this point, five tapes are no longer sufficient, and new
costs for a six tape master file would have to be calculated.
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4. DESCRIPTION OF HOLDINGS FILE PROCESSING PROGRAMS

The Holdings File Processing Programs (HFPP) are a
series of programs that were designed to fit the flow of
the current cataloging products subsystem (see Flow Chart
#1). Thus all activities, be they for cataloging products
or inclusion into the union holdin;'s or both, begin at the
same point, with the input to the system of requests from
participating institutions and the week's new MARC II
records,

In the existing cataloging products subsystem, a
program called SMERGE matches the requests and MARC records
and outputs the necessary data for the prnduction of cards,
book pocket labels, and book labels. A new program, IAMP,
described below, replaces SMERGE, generating cataloging
products as well as creating the holdings file. Two programs
that are part of entry into the system were altered to
extend the existing system for HFPP. 7"he Request Verifier
was set up to accept and verify the control codes that
decide holdings inclusion or exclusion: N for no holdings
of this record wanted; R for replacing old holdings of
this record; E to eliminate the holdings records that match
this request; H to indicate that this is a holdings record
for which products have been received; and a blank to re-
quest both cataloging products and holdings record. The
Sort. Key Generator also had to be modified to accept the
combining functions and subsystem handling for use with
HAMR, but this was identified as a bug in the program
that, while it did not effect SMERGE, would impede the
proper operation of HAMR,.

4,1 HOLDINGS AND MARC PROCESSUR (HAMP)

HAMP is the primary proceésing program and performs
the following functions:

a) Creéte a holdings reco*d when the control code
on a request indicates to do so.

b) Update holdings records.

c) Update MARC‘records.

d) Merge unmatched requests for future searches.
e) Output new master file of MARC records.

f) Output the data necessary for the cataloging
products subsystem. ,
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The master file contains both the updated holdings
records and the updated MARC records after a HAMP run,

4.2 HOLDINGS AND MARC RETRIEVER (HAMR)

HAMR is an2ther version of HAMP that retrieves the
holdings records and corresponding MARC record from mag-
netic tape master file and outputs to disc without a sort
key. The holdings file now exists as a physically distinct
file. It may be created on demand and majy contain all in-
stitutions in the system, a group of them, or one; it may
also be limited in time of coverage, as specified by the re-
questor.

The holdings file is then put through the Sort Key
Generator, which creates a sort key composed of Library of
Congress card number, institutional identificati n, call
number, and location data for each record and eliminates
that data on the MARC record that is not necessary (all
except the L.C. call number in most cases). The file is
then sorted into proper union list order, as described
below.

4.3 UNION LIST PROCESSOR (UNLIST)

UNLIST processes and formats the Holdings file so that
there is a one-to-one correspondence between the holdings
data and the format for the line printer:

a) L.C. card number

b) Library identification

c) Branch location

d) Call number
It eliminates duplicate call numbers and locations.

4.4 DEVICE INDEPENDENT LISTER (DEVIL)

DEVIL, a subroutine of UNLIST which may be run in-
dependently, is a general Master File~to-ASCII program
which sequentially picks up data for each item in the file,
converts it to ASCII code, and outputs to the assigned
device, the line printer in the case of ithe union list,

Technical descriptions of the HFPP programs may be
found in Appendix 1V,
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5. FUTURE APPLICATIONS OF UNION CATALOG CAPABILITY

The union catalog capability developed under this
contract is basically a system for the collection, updating,
and subsequent output of local data sets that are identified
with the institution originating the data and that have-
reference links to a central data file.

Viewed in these general terms, the possible extensions
of the system to specific new applications become more
. apparent, We list below some of these applications,

5.1 EXPANSION OF HOLDINGS FILE VIA LOCAL INPUT OF RETRO-
SPECTIVE DATA

The utility of a holdings file increases with its
coverage. The growth of the basic MARC II file, future
MARC-RECON data, and future MARC foreign language coverage,
will indirectly cause the system's coverage to increase,
since more cataloging data requests will result in a larger
holdings file. For more complete coverage however, the
addition of local holdings data may be desired, whether or
not there exists a corresponding catalog entry in the MARC
file. Tane present system can be readily adapted to this
end.

5.2 PRINTED 'NEW HOLDINGS' LISTS FOR REGIONAL ACQUISITION
ACTIVITIES

The production of traditional union catalogs is often
considered a yearly or half-decade event. The capability
to provide fast computer output of new union lists, either on
a comprehensive basis or on a '"'new holdings' basis, makes
possible the more frequent publication of union catalogs,
and -further could provide an aid to balanced regional acqui-
sitions, by making available the new holdings list of -
regional institutions,

5.3 SUBJECT-SELECTIVE AND AUTHOR-TITLE CATALOGS

The present union catalog capability is limited to
producing entries in L.C., Card Number order. Because the
Holdings File references catalog records in the MARC II
file, the system could be expanded to select items from
both files, arrange these in any desired order, and provide
ordered listings by subject heading, L.C. Class Number,
author, title, or other selected data element.

5.4 UWSION CATALOG FOR SERIALS

Expansion to serials holdings would be relatively
direct, and for widest application should include a sub-
system for serials ch>ck~in, vendor notification of overdue
issues, etc,
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5.5 ON-LINE SEARCH OF UNION CATALOG

When the system goes on-line and the use of remote
terminals in libraries is more extensive, it will be possi-
ble to provide on-line search access to the machine-form
union catalog for a variety of uses. Two obvious applica-
tions are search in support of inter-library loans, and
search in support of acquisitions.

5.6 AUTOMATED INTER-~LIBRARY LOAN SYSTEM

" A logical extension of on-line search, is that of
automated search and accounting in support of inter-library
loans. 1t would be possible for such a system to accept
inter-library loan requests, automatically search the machine-~
form union catalog for occurrences of the item, determine
whether or not the item was available for inter-library
loan, select the closest institution where it was available,
prepare shipping forms for that institution, accept log-in
notification when the item arrived, and prepare return re-~
minders when the loan period expired. It would further be
possible to automatically balance the demands on individual
institutions, and avoid the common problem of larger in-
stitutions getting the majority of loan requests. In short,
it would be possible to take much of the manual effort and
paper work out of inter-~library loan activities and thus
encourage regional sharing to a greater degree.

5.7 AUTOMATED CIRCULATION SYSTEM

As in the automated inter-library loan system, an
automated regional circulation system could be based on
increasing the data content of the basic holdings record in
the machine~form union catalog. One bznefit of a regional
approach to circulation is that user requests for items
that are in circulation locally, can be instantly converted
to specific inter-library loan requests.

5.8 REGIONAL MANAGEMENT INFORMATION SYSTEM

As the overall machine-based activities of the network
expand, it becomes necessary to monitor this activity by
machine so that accurate accounting of services and measures
of systems performance can be obtained for improved network
management. Again, this is an instance where the automatic
collection of local data sets (as is performed now in the
case of the holdings records) can provide the basis for
services of much wider scope. A logical extension to this
is the addition of local management data so that both insti-
tutional and network management can be served via an integrat-
ed regional Mansgement Information System.
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5.9 APPROACH TO IMPLEMENTATION

The implementation of these future applications depends
on an orderly progression of new development work that builds
upon the eoxisting system. Such developments are discussed in
the section on recommendations that follows.
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6. RECOMMENDATIONS

6.1 ON-LINE UNION CATALOG

The most immediate recommendation is to implement the
machine form catalog in an on-1line system. This 1is a neces-
sary step for the education of the library community. An
automated system must be viewed by libraries as more than a
one-shot printing job for a set of catalug cards or a
union 1ist. Librarians need to become ronscious of their
machine file as an active, useful file, The accuracy of
the holdings file i8 the basis of future products and ser-
vices, and such accuracy may only be attained by having
easy, direct access to the file via terminals in each

ibrary. On=l1ine access would also increase the use of the
file in two areas:

1. An automated inter-library loan system, with the
inclusion of the necessary location-versus-availa-
bility information and a new program.

2., Experimental service and cost comparison of the
uses of a machine catalog versus the traditional
printed/card catalog.

6.2 QUERY AND RESPONSE TECHNIQUES

As part of creating an on-line catalog there must be
parallel research into the design of a query and response
language to be used by the librarians, and, eventually,
the scholars and students on the system. This should in-
clude experimentation with differing terminals to determine
which 18 most useful and economic for a library situation,

6.3 INCLUSICN OF NON-MARC DATA INTO UNION CATALOG

At present the NELINET data base is restricted to
weekly MARC I1 tapes which cover all current English lang-
uage acquisitions by the Library of Congress. This is to be
enlarged tov all Roman-alphabet language acquisitions in the
near future. Although this data base does cover a large
percentage of most libraries' acquisitions, it does not be-
gin to cover their entire collections. The Library of
Congress has announced RECON, a project to convert retro-
spective data to MARC 11 Zorm, but this has not been begun
for distribution an! may not start in the near future.

The time ard cost involved in keying a whole collec-
tion into the very complicated MARC format is an overwhelm-
ing prospect for an individual library, or, indeed, a net-
work., However, since the use of a union catalog is propor-
tionate to its size, there must be somc means of including
non-MARC daia with the holdings file. This will involve
very basic research into the area of bibliographic machine
format as well as possible further research into file organ-
ization and access.
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6.4 UNION CATALOG FOR SERIALS

Now that NELINET has a means for collecting holdings
records for monographs, it is a natural step to extend the
holdings file to include serials., The basic house keeping
routinens for a machine form union catalog have been devel-
oped. What would be necessary to collect serials holdings
is the design of a serials record sufficiently compatible
with the MARC format to be included in the same holdings
file as the monographic holdings records,

. 6.5 STUDY OF RETRIEVAL TECHNIQUES

Presently, access to the master file and the holdings
file is restricted to one means, the Library of Congress
card number. NELINET will have to be prepared for the
traditional access by author, title, aud subject data when
the system becomes an on-line one., This will require three
developments:

1. Directory design,
2. Remote retrieval procedures.
3. Search code design.

This work is imperative if full use is to be made of the
data base.

6.6 MANAGEAKENT INFORMATION SYSTEM
Holdings file capability increases the services and

coverage of NELINET to the point that it becomes necessary
to start the design of a long range management information

system (MIS) both for the managemunt of {he Network and as a

tool for the participating libraries. NELINFT management
needs the following information:'

1, Overall systems cost figures.

2. Records of services provided to each participat-
ing institution.

3, Utilization data on equipment and special pro=-
graas,

4, Time records of functions performed as a check
to system efficiency.

5. A cost accounting system that is fair to all Net-
work patticipants,

6. Dbata on the down-tinme of the systeama and peripher-
als as a check to nystem reliabiiity.
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Management information that would be desired by the partici-
pating institutions includes:

X,

2.
3.
4.
5.
6.
7.
8.

Geographic distribution of holdings by subjects.
Regional growth patterns,

Information on departmental acquisitions.

Status of purchasing funds,

Projections of shelf space requirements.

Data on inter-library loan activity.
Circulation records.

Records of Network services and costs.

There are, therefore, two iuter-related components of
a network-oriented MIS. One component would result from
automatic programmed monitoring of on-going network activi-
ties, and manipulating this data into useful information
for network management and library management. A second

component would result from input of addjtional local library

operations data that cannot currently be automatically cap-

tured.
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PPPENOIN L

PRINTOUT OF MACHINE-FORM UNION CATALOG

The 10 pages following are a sample printout of the NELINET
machine-form union catalog. The data here is a portion of the
holdings file created -“uriag one recent weekly processing run,
This sample data was vatput on line printer; line printer pages
were photo-reduced to 80% linear size; and made up three line
printer pages to one catalog page.

The output format is variable by program setup, and of
course by variation in printed page design and makeup. The
format of the sample is represientative of a three column line
printer format suited to 84 x 11 page size, It is obvious that
a greater reduction in type size and a greater use of white
space could be obtained for the economic printing of a complete
union catalog. The machine-form catalog could also be used as
input to commercial computer composition and typesetting services
for typographic quality output.

In this sample, entries are ordered by L.C, Card Number
and an asterisk after the library identification code (NUC code)
indicates that the item is iield in the main library, The print-
out includes branch locations where applicable and L., C. Call
Number or local Call Number if supplied by the library. In one
case, it will be noted that no call number is given; this repre~
sents a transient condition of the holdings record whorein the
library has been requented by the program to supply a local
r.all nunber, not yet received, to substitute for an apparent
null entry in the MARC record. One main entry card is sent to
the library in this case for their examination,

At any time, the libraries may add to, modify, or delete
their holdings record for a particular work,
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ANALYSIS OF THE CHANGES MADE BY THE NELINET LIBRARIES
IN' LIBRARY OF CONGRESS CATALOGING COPY

At present, the NELINET card production programs
process the Library of Congress cataloging data on the MARC
tapes and allow for one change only ~- the use of a local
call number instead of the call number established at the
Library of Congress. 1In the future it may be desirable to
increase the capability to modify the Library of Congrass
cataloging data in the MARC recoxrd with other changes in
. the bibiiographic data that a library may wish to meke., - A

library may wish to (1) add bibliographic data, e.g., add
a note, (2) replace bibliographic data, e.g., substitute a
different imprint date for the oune in the MARC record, or

(3) delete bibliographic data, e.g., delete a series added
entry,. '




1. PROCEDURE

In order to have some background information on the
gquantity and types of changes that the NELINET libraries
make itv Library of Congress cataloging copy, the Universi-
ties of Connecticut, Maine, New Hampshire, Rhode Island,
and Vermont analyzed their present processing practices
for one week. Before filing their shelf list cards into
their shelf list, each library first separated t{he Library
of Congress cataloging copy from original cataloging. The
Library of Congress cataloging copy was then counted and
examined and the followling was recorded:

1. The data fields that were changed on each card.
This was done according to the MARC II rormat
for identifying or tagging variable field data.

2. VWhether each change involved an addition, replace-
ment, or deletion of data.

3. VWhether ezch change involved changing the entire
field -~ i.e., all the subfields in the rield
(as defined in the MARC II format) -- o, just a

: gartigl change - 1.e,, one or some of thua sub-
elds we:re not changed. .

4. Yhen the change was a partial change, the particu-
lar subfield(s) that were changed,

Instructions and illustrative examples were sent to

each 1library. These were later reviewed with an Inforonics
staff member,




2. RESULTS

As indicated in Table 1, 2494 titles with Library of
Congress cataloging copy were examined and 1312 data fields
were changed, The number of titles examined and the number
of fields changed varied considerably from iibrary to
library.

The fact that the University of Vermont uses the

Dewey Decimal Classification system rather than the Library

. of Congress system has a considerable affect on many of the
statistics gathered. All of Vermont's 439 titles examined
contained a change in call number. This represents about &«
third of the 1312 changes made in all fields by all libraries.
Since call number changes of this type are replacements of
data involving the entire field, the addiiions-replacements-
deletions statistics and the partial versue entire field
statistics were also affected,

59,.80% of the 1312 changes were instances in whick
data was replaced; 29.42% of the changes were adding data;
and 10.98% of the changes were deleting Jdata, 73.25% of
the 1312 changes were changes involving the entire field -~
1i.,e,, all of the MARC gubfields contained in it were chang-
ed - whereas 26.75% of the 1312 changed involved changing
only part of the field - i.e., one or more of the subfields
contained in it were not changed.

2.0 MARC II DATA FIELDS CHANGED

Table 2 presente total and individual library stafis-
tics on the number of changes made to each MARC II data
field. Table 3 compares the frequency of changes in each
field for all librauries with its fre¢quency in each of the
five libraries,

There were more changes in call numbers than in any
other data fields, The changes in call number (602) rep-
resented 45.88% of the 1312 changes. As indicated in Table
3, the call number was the most changed field for Rhode
Island and Vermont; it ranked second for New Hampshire and
third for Connecticut and Maine,

Although no two libraries had the same frequency rating
for the duta fields changed, there is a certain amount of
similarity among the libraries in that the data fields
changed the most and the data fields changed least are
pretiy much the same for the five libraries. '

In Table 4, the number of additions, replacements,

and deletions are aghcwn for each data field and the percent
which each of the three categories represent oi the total
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number of changes made in the field. From this table it
can be seen that some of the changes 4o not represent an
addition, replacement, or deletion of data in the MARC
record, but rather a change in what is done with the data.
In the Added Entries, Title field, the 30 additions are
really changes in the tag given to the title statement, not
2 change in data. Such changes are to be expected among
libraries with divided cetalogs who will want to make added
entries for titles not needed in o dictionary catalog.

The 3 deletions of '"Added Entries, Title' are instances of
the 1'braries not wanting added entries for titles when the
Library of Congress thought they were needed. In terms of
the MARC format, the tags for these 3 title statements would
require a change.

The additions and deletions to the "Added Entries
(Series)" fields are other examples of changes in what is
done with the data rather than changes in the data itself.
Additions represent changes in the MARC tag for series
statement from series entries not made to series entries
made, Deletions represent changes in the tag for series
statement from series entries made to series entries not
made, C

To accommodate these changes in what is done with the
data, the capability to change tags as well as data would
be desirable,

Table 5 indicates the number and percent of the changes
for each data field that were partial field changes and
entire field changes. Since some MARC II fields -- Notes,
Added Entries, Titles, and Added Entries, Title -~ contain
only one subfield, all of the changes in these fields are
entire field changes. The implications that the quantities
of partial versus entire field changes have for the design
of a program to modify MARC data are discussed in the fol-
lowing section on MARC 1) subfields changed.

2.1 MARC II SUBFILLDS CHANGED

Tables 6 through 19 give total and individual library
statistics for each data field indicating the number of
partial and entire field changes that are added, replaced,
and deleted. The subfields changed in partial field changes
are also indicated..

The rost frequently changed subfield was the date
(subfield "C") in the imprint statement with a total of 91
changes. The high total for imprint date changes was not
the result of one library having an exceedingly large number
of date changes but resulted from high number of cnanges in
most of the libraries. The capability to accommodate

4.




change at the subfield level would reduce considerably the
amount of data that has to be input to change imprint

dates because the place and publisher would not have to be
input.-

The touok number subfield "b'", in the call number
field had 80 changes. 1In conversatjions with the NELINET
librarians, it was learned that many of the changes in the
book number field involved the year that is added to the
Cutter number rather than the Cutter number itself. Vermont,
of course, did not have any changes of this type since they
. replaced the entire call number field in all records. :
Having the capability to change at the subfield level would
not result in a significant savings in input effort because
the class number suhfield does not contain a large number
of characters. The entire call number field, both class
number and book number, is a relatively short data field.

The pagination subfield in the collation statement
ranked third among changes for individual subirields with
a total of 48 changes. 32 of these were made by Rhode
Island. 1In the 689 titles that Rhode Igland analyzed for
this survey, there were a large number of Spanish titlcs.
These titles produced a larger number of changes in the
call number, collation, and edition fields than did the
other titles examined &nd affecgted their statistics con-
siderably,

There were 37 changes in the edition subfield of the
edition statement field, 34 of which were made by Rhode
Island. The large number of Spanish titles in their sample
may have been the reason for this., It is also possible
that changes recorded as partial changes involving the
edition subfield were actually changes involving the entire
edition statement field. The identification of edition
data in the MARC format may be confusing unless one has
had experionce in MARC I1I tagging or a more thorough in-~
doctrination in it than was presented in the instructions
for performing this study. '

Although in the MARC format the number of volumes is
identified as the pagination subfield, in this study changes
in numbor of volumes were kept separate from changes 1in
pagination. This was done so that some idea of the number
of this type of change could be obtained. Multivolume works
not complete at the time of processing are a category of
materials that any machine readable holdings record will
have to consider. Also any discrepanciles between the
nunber of volumes catalcoged by the Library of Congress and
the number of volumes owned by a library will require a
change of this type. There were 20 changes in the number
of volumes.




Although the place subfield in the imprint statement
field and the publisher subfield in this field did not
represent a large number of changes when changes involving
only the one field are considered, if comhinations of these
fields with each other and with the data subfield -~ e.g.,

place-publisher; place-date; publisher-date - are .1Iso con- -

sidered, they each add up to 22 changes involving place
and 21 changes involving publisher,

As can bz scen in Tables 6 through 19, there was
relatively little change in the other MARC subfields wiere-
in the entire field was not changed.




3. CONCLUSIONS AND COMMENTS

A considerable number of changes were made in the
titles examined for this study. The large number of chenges
in calil number has proven the usefulness of the capability
to change the call number which is already programmed in
the NELINET system, The capability to change data at the
subfield level would also be desirable, e¢specially in
changing imprint dates. The capability to change what is
done with the date - i,e., changiig the title statement
. and series statement tags - would also be useful,

Any system for maintaining machine readable holdings
files should also consider that all monographic records
are nol complete at the time of processing. Multivolumoc
works issued over a period of time are an example of such
materials, and holdings files would require updating of the
imprint date, number of volumes, and contents notes fiulds,
if contents notes are present in the record.

Another consideration is that the capability to change
MARC data will require that the person inputting the changes
be familiar with the way that data is identified on the
MARC record. This is not a simple matter.

It should also be noted that librarians are not used
to thinking of anything other than the printed card product,.
They are not conscious of the machine file, They will
quickly make changes on catalog cards and not realize that
the machine file is unchanged. When prouucts are made
from this file, there will be errors in them as a result,
It would be well if ways could be found to effectively
orient the librarians sc that they become conscious of the
machine file before large amounts of data are accumulated
containing many er:ors.

This study was performed before the NELINET libraries
began to purchase card products from the NELINET production
system. Impressions derived from conversations wita the
librarians on the use of these cards suggest that the
NELINET cards are not changed as often as indicated in
this study. This may be because the materials requested
from the NELINET system are new works and Library of Congress
cataloging matches the books more often., It may also be
somewhat affected by the fact that there are no spaces
between lines on NELINET cards. Additions therefore can-
not be made as easily as they can on Library of Congress
cards,

Finally, the whole subject of changing Library of
Congress data could benefit from some additional thought
being given to it at both the Library of Congress and the
liktraries that use their cataloging copy. Some changes =
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those in the imprint and in the collation - were made because
the book catalogsd at the Library of Congress did not match
the book cataloged in the NELINET library. Current catalog-
ing rules and current cataloging practice among most univer-
sity libraries is to have the cataloging match the book.

Such changes, thereforc, are to be expected. Changes such

as making title added entries when the library hus a divided
catalog are also understandable and to be expected.,

Other changes are more difficult to understand, 7he
Library of Congress is supposed to be giving '"full" catalog-
ing treatment to the books it 18 processing. This catalog-
ing would be expected to be '"full' enough for libraries
such as the NELINET State Universit 1ibruries. More than
one NELINET library expressed diss. faction with the
Library of Congress's treatrent of series. Another library
mentioned that they added notes ‘or changed the imprint)
to record the fact that the work cataloged was the reprint
of an earlier work. This is desirable bibliographic in-
formation for anyone researching a subject.

It would seem that calling the Librery of Congress's
attention to such matters as the treatment of particular
series might be more desirable than just continuing to
change Library of Congress cards. That is, of course, if
there is some agreement among the libraries who disagree
with the Library of Coiagress as to what the proper treatment
should be, It may aleo boe that further study of the changes
that a particular library makes in adding to or changing
the Library of Congress's bibliographic data may not be
worth 1t.
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1, INTRODUCTION

The development of a machine form union catalog
for NELINET will extend the function of the network to
provide for the collection and use of library holdings
information, in addition to the collection and use of
LC MARC II data that was the subject of previous net-
work development,

The machine form union catalog is being designed
for regional use on a time-~shared basis, using a large
random-access memory and a central computer that will
have communications links to the participating libraries,
The system is being developed on a service-bureau machine,
a Digital Equipment Corporation PDP-10, which is the
same type planned for the NELINET center,

The end result of this project will be the devel-
opment of a Holdings File Processing Program, which will
permit the collection, storage, and updating cf a union
holdings file,

The present report describes the design of the
file organization that will be used for the overall
system, Because we did not wish to design the organiza-
tion of the holdings file out of the total system con-
text, we have included in our plans certain items that
will not be developed intc¢ programs under this project,
such as author-title searching of the MARC 1I file,

The organization of the files presented here, will
serve as the basis for the ultimate disc-oriented system,
rather than the interim system based on magnetic tape
that is temporarily more economical.

1.1 APPROACH

The File Organization study of this report has been
conducted to insure that the Holdings File Processing
Programs we are developing, will be compatible with the
S5-year projection of the total system, To this end, we
have conducted an extensive literature survey of approaches
to file organization, and have examined the main files
of the system, their growth, and possible influence on
each other and on service capacity,

1.2 SUMMARY OF RESULTS

The final section of this report describes the
proposed file organization of the system, The principal

1,
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design factors that influence the Holdings File Proc-
essing Program (HFPP) are as follows:

1, Regional holdings records are in a separate
file, and not physically appended or link-
addressed to the MARC II file,

2, Primary (one-level) access to both the
Regional Holdings File and the MARC II file
is by L.C, Card Number.

3. An L,C, Card Number directory, in the on-line
system, will contain for each L,C, Card Number
in the system, the address of the group of
regional holdings records of that L,C, Card
Number, if any,

4, As a consequence of (3), the Holdings File
will be in random order, as is the MARC II
file, though holdings of the same L,C, Card
Number will be adjacent,

5, As a consequence of (4), Holdings File up~
dating operations will involve pop-up, push
down processing.

6, While holdings collections are small, simple
sequential seerch access to the clustered
holdings records of an L,C, Card Number will be
sufficient, As the holdings records of one
L.C, Card Number grow beyond one-track capacity
( =280 holdings records), address headers at
each cluster may be useful,

7. Secondary access, via second level directories
to L.C, Card Numbers, is by Author-Title and
Holding Institution,

8. The Regional holdings records are in mapped
NELINET internal format of the same general
structure as the MARC II records,

9. Directories may be distrihiuted for efficiency
among memory modules with independent access
means (i.,e., the 2 modules of the Bryant Disc,
or the 8 modules of the IBM 2314), Hence,
"module directories' will precede the precise
location directories, which will require address-
calculation methods, and assignment by address
range of records to storage modules,

o e e e e et - L S — L ———— e . . & e " i e .



10, The on-=line system wjll use optimization
techniques appropriate to the particular
disc geometry being utilized (or related
access characteristics of other mass
storage devices) and will not use &
'virtual memory' approach under control
of an operating system.

11, System inderes used for coordinate indexing
(e.g., occurrence lists of author title
words, etc.,) will be jinverted lists rather
than threaded 1lists,




2, OBJECTIVES AND APPLICATIONS

The machine form union catalog is essentially a com=-
posite file of MARC II and locul data., Like all data bases
considered for inclusion in the system, it is oriented to
search application; both on demand and batch processed. The
principal applications of the machine form union catalog will
be in services as per the present NELINET system in book
catalog production, both regional and local, in the production
of derivative data files for uses at other processing centers,
and in data retrieval in support of other library Zunctiois,
such as acquisitions,

Basically, we are designing a file organization to per-
mit on~-line time-shared access to a very large data base on
random access mass storage, The fact that certain applica-
tions programs may be more efficiently run in batch mode
does not concern us in this report, since we are primarily
concerned here with file organization for record retrieval
independent of subsequent processing for output.



3. DATA BASE - SIZE ARD GROWTH

We are concerned with file organization for two principal
data bases: the L,C, MARC I1 file of cataloging records; and,
the Hcldings file of the holdings and local data of partici-
pating libraries, The L,C, MARC II file may have several
sources of data: the on=-going current imprint English lan-
guage cataloging records, future coverage of current imprint
foreign materials, and the planned L,C, PECON Project which
will extend MARC coverage to retrospective materials, both
English and Foreign. The Holdings file will contain hold-
ings information derived from the 1libraries' machine-form
requests for processing, plus added local data,

The size and projected growth pattern of these data
bases are considered following, and ure illustrated in
Figure 1, based on data in the I.,C. RECON report<,

3.1 MARC II (CURRENT IMPRI!T)

As of July, 1970, we nave collected approximately
72,000 zurrent imprint English language records from the
MARC Il distribution. The annual growth of this file is in
the order of 70,000 to 80,000 records per year, As of 1975,
we estimate there will be 425,000 records of current imprint
English language records,

The production of current imprint toreign language
material is scheduled to begin in 1970, and the total number
of current imprint records in all languages by January, 1975
is expected to be 1,183,000,

MARC 11 records average approximately 584 characters in
length, Without spece for directories or other data, &
large disc file could hold over 880,000 records,

3.2 MARC-RECON

The proposed levels of retrospective conversion by L,C,
would add another 1,671,000 records to the data base by
January, 1975; resulting in a total data base of 2,854,000
records of MARC data by that time.

3.3 REGIONAL HOLDINGS FILE

The holdings records are expected to contain an average
of 90 characters of data, largely reflecting the data
received at request time concerning the location, volume, and
copy information for each item, Since in a future system
local data elements could be substituted for any MARC 1t
data cloment, the maximum size 01 & holdings record could
exceed the size of a MARC record, The 90 cheracter estimate

5,
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Figure 1
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used here assumes only the usual request data,

In the New England Area to be serviced by NELINET,
there sre in excess of 300 college and university libraries,
with total collections of several million volumes,

3.4 SIZES ASSUMED FOR FILE ORGANIZATION STUDY

For this study, we have assumed an initial on-line
system capacity objective of one million records, consisting
of 500,000 MARC rocords and 500,000 holdings records, While
this 18 less than the total possible in the five-year projec-
tion of growth, it is sufficiently large to condition the
file organization study, and would appear a reasonable ca-
pacity for one large disc system of current production,

In our earlier reports, we have estimated a single systenm
service capacity to be in the order of 50 to 100 large
libraries, This still appears reasonable,



4, RANDOM ACCESS MASS STORAGE DEVICES

The data bases will be stored on large random-access
mass storage devices, We currently consider large disc files,
such as those produced by IBM, Bryant, Memorex, etc, as these
represent the best choice of devices now in common commercial
use., In a later section, we consider larger mass storage
devices, expected to be available in the near future.

The accompanying table shows the direct costs of two
representitive storage devices, The figures for the IBM 2314
aro derived from Abate, et all; the figures for the Bryant
ate from an earlier NELINET studs32. The access rates are
approximate maximums, The access figures assume an equal
probability of requests distributed among the cylinders of
each disc, and a first come - first served service policy.

We are currently considering other service policies of greatex
sophistication, and means for minimizing factors leading to
non-uniform distribution of requests,

The discs described may, of course, be used in multiples
to obtain greater utorage, or mixed to obtain special char-
acteristics, he Library of Congress Retcospective Conversion
(RECON) report“, for instance, describus a configuration of
one 2314 disc to serve as directory storage for each group of
seven Bryant disc catalog files,

In this case, the faster access of the 2314 disc makes
it especially suitable for heavily accessed directories, and
the less expensive cost of storage of the 4000-2A disc wuakes
it more suitable for massive bulk storage,

For the million record file we are considering, we will
assume one Bryant 4000-2A, two IBM 2314's, or similar units
of like capacity, '
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Drives

Cylinders

Tracks

Characters

Max, MARC Records

Approx, Mo. Rental

Approx., Max, Access Rate
Approx, Min, Access Time
Min, Cost Per MARC 1l Rec,
Min. Cost Per Access

Characteristics of Typical Discs

1)

density, without directories

Bryant 4000-2A IBM 2314
1 (Dual Access) 8

3072 1600
36,864 32,000
500,000,000 233,000,000
856,000 399,000
$8,350 $5,5670
'10/sec, 35/sec,
200/ms, 226/ms,
0.97¢/m0. 1.4¢/m°o
0.132¢ 0,025¢

based oa cost applied to storage only, at maximum

2) based on cost applied to access only, not including

computer time, full utiligzation, 1 shift

Figure 2
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5. STORAGE ALLOCATION: OPERATING SYSTEM vs, USER SYSTEM

In the service bureau operations of the current project,
the allocation of storage to disc has been under the control
of the service bureau operating system, under which blocks
of 768 characters (128 computer words) are passed back and
forth between the disc and the local program component re=-
questing or delivering data., The operating system, in this
case the PDP-10/50 Monitor, assigns disc storage locations
according to availability and maintains the required direc-
tories to access user files. This has provided the advantage
of device~independence and is a convenient means of operat-
ing in a service burcau ervironment when processing programs
rather than retrieval programs are being run, For retrieval
applications, there is the problem of not being able to
optimize storage so as to minimize access time, In a
dedicated center this would certainly be done. However, such
optimization may become possible in the future with service
bureaus since they are now hinting at new services wherein
one or more entire disc drives would be made available to
clients, with means for by-passing the monitor and address-
ing disc locations directly.

As soon as dedicated storage became available (at a
service bureau or NELINET center) we would wish to address
it directly for building and using files and directories,
though storage for processing programs might continue to
be serviced through the monitor,

Hence, in our study of file organization, we have

assumed the facility to perform physical organization as
well as logical organization,
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6. TIME ALLOCATION: SEARCH RATE vs, SERVICE RATE

In Figure 2, the table of disc characteristics, we list
approximate figures for access rates and access times for
two typical discs., These figures are for search rates in
the sense of access to disc records. From a standpoint of
file organization, we are more interested in service rates,
or the number of total retrieval queries per unit time. 1In
this section we explain why search rates are not service
rates, and discuss saveral of the factors involved in de-
riving service rates from search rates,

6.1 SEARCH RATE ESTIMATES

There are perhaps three basic ways to estimate search
rates, such as the rates in Figure 2, One is to itemize
tre component disc functions in a search, determine average
times for each separate function, and swa these averages,
This leads to a reasonable figure, but one that tends to be
better than that obtained in production use, The figures
for the Bryant disc were obtained this way, and considered
arm positioning time, track verification time, rotation delay
to track start, rotation delay to record start, and record
transTission time., A second metho¢ was used by Abate,
et all, to determine search rates for the IBM 2314, This
method involved a queuing analysis of the disc considered as
a stochastic service system, in which the distributions of
random variables were considered as well as their averages,
and response time distributions were obtained. The mothod
is suited to any system for which a piecewise linear
approximation can be obtained for arm positioning time as
a function of tracks travelled, and makes use of a novel
technique for the numerical inversion of Leplace transforns,
Abate's method would be useful in comparing specific hard-
ware considered for a dedicated center. A third method of
estimating is via computer simulation, which is most often a
method too expensive to consider,

6.2 EFFECT OF MULTIPLE DISCS AND MULTIPLE DATA CHANNELS

Multiple discs are not multiple "servers" in the formal
queuing theory sense, but may have many of the virtues of
replicated files under the right conditions, If there is
a uniform distribution of demand among the eight disc drives
of an eight drive system, this can approximate the service
possible with several identical complete files on individual
drives. 8Since arm-positioning time is the largest factor
in disc access, the more independently positionable arms,
the better the access rates, 1In our early analysis of the
dual-access Bryant, for example, we planned to maxinire
simultaneous dual utilization by making the system direc~
tories available on both banks of the disc,
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One ultimate limit on the number of separate drives in
a system is the channel capacity to transmit data between disc
and computer. The 2314, for example, has only one data
channel for the eight drives; the Bryant may have two for 1its
two banks depending on the computer. An analysis of the
channel queue would have to be added te Abate's model for
any high utilization system involving shared channels,

6.3 WAITING TIME

Waiting time, prior to initiation of service, is anothar
factor necessary in the model of service rate, and this in-
creases with the number of users in the waiting queue, 2y
demand rates appreach the limit of service rates., Waiting
time is also a function of the specific service policy, which
is discussed in the following paragraph.

Using the model developed previously for a dedicated
NELINET disc in a "two-server' system with "first come first
served" service policy, 205,000 search requests per day could
be serviced with an expected waiting time of 0.84 sec., and
an expected queue length of 19, 1In this model, service re-
quests required three search accesses, and the system could
accomodate over 1000 service requests per day from each of
68 libraries.

6.4 SERVICE POLICY

"First Come First Served" (FCFS) is the simplest service
policy, and one generally used by service bureau operating
systems, For a dedicated center, there would be more effi-
cient possibilities, Since disc arm positioning time (seek
time) is the greatest source of delay in a disc s7stem, one
suggested policy has been "Shortest Seek Time First" (SSTF)
in which the addressee sought by users in the queue would be
examined and the position rgquiring the shortest travel would
be selected first, Denning® has found this policy to be
lacking, in that it discriminates towards users seeking posi-
tions near the center of the disc and users seeking positions
near the disc's inner or outer edge would have long waiting
times and no guarantee of service. Also, the one=step mini-
mization does not result in a N-step minimization unless tne
starting position 18 on one side of the N positions, Denning
also discusses a policy of continuous scanning of the track
positions and servicing requests as they match the current
position., This policy offers no priority to older requests,
and also discriminates igainst users requiring access at disc
edges.

Frank16 suggests a policy that, while sub-optimal,

appears to yield reasonable results, This is also a 'group’
policy of the form "First N Come, First N Served", in that N
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(ueue members' desired positions are examined and if the
current head position is to one side of the gioup, the SSTF
policy is used, otherwise the SSTF policy is applied twice,
first to positions on one side of the present position,
then to positions on the other side. Frank estimates that
group service policies can reduce average access time to
half that of FCFS service, Frank includes data on the

IBM 2314 and the Bryant 4000, including a table of empiri-
cal seek times for the Bryant,
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7. REQUEST PROCESSING AND FILE ORGANIZATION

The NELINET system under consideration consists of two
data bases and four directory files. These are shown in
Figure 3 which shows the sequence of request processing, and
Figure 4 which shows the file linkages and file output items,
The two data bases are the MARC II file and the Holdings
file. Both ars in the standard mapped form cf the NELINET
internal format,

7.1 REQUEST PROCESSING

We access data base information via three principal
methods in the projected on-=line system, These sre LC Card
Number, Author-Title, and Holding Institution, We have, as
shown in Figure 3, an LC Card Number Directory which points
to both data bases as the primary means of access. To obtain
regional holdings data, the entire holdings file may be out-
put, or the LC Card Number Directory may be used ai a source
of our LC Card Number 1listing for those LC Card Numbers asso=-
ciated with the address of one or more holdings vecords,
Institutional holdings directories are mera2ly lists of LC
Card Numbers, which in turn provide access through the LC
Card Number Directory, For title-author requegﬁs. we use the
methods described in an earlier NELINET report“", wherein a
set of representative words and other data is selected from
title and author requests; these elements are compression-
coded to fixed length; each is then looked up in a Code
Index, which gives the starting address of an Occurrence
List; the Occurrence List is accessed which contains corsre~-
sponding LC Card Numbers for all occurrences of a selected
code word in a selected word position; and tihen the several
resulting lists of 1L.C Card Numbers are subject to matching
procedures to determine the one correct LC Card Number
corresponding to the request, or the several possible LC
Cerd Numbers, The LC Card Number or Numbers are then entry
points to the LC Card Number Directory, via which the MARZ
records, the holdings records, or both, are accessed,

thile the detailed methods of author-title searching
requirve more analysis and design, and are not a subject of
this contract, the files concerned, their organization and
relationships, are of inverest in obtaining a system overview,
storage capacity cstimate, and possible relationships to
holdings file activity,

The six principal files are discussed below:
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7.2 MARC II FILE

The MARC II file contains records in accession order,
which is broadly by LC Card Number currently, but not
entirely since LC Card Numbers are often pre-assigned and
do not get used in sequence, and hence do not have LC
cataloging records created in sequence, The order will
become more scrambled if retrospective cataloging records
are entered as well, so that for all practical purposes,
we assume a randoem ordered file., Because of the size of
this file, it does not get updated - only lts directories
do. In cases where new MARC records cause cancellation of
old records, the old records will be marked as 'abandoned’',
the new record will be added on the end, and the LC Card
Number directory will have the file address updated,
Periodically, the file will be rewritten in sequence and
the dead space closed up.

During requests for technical processing, the extracted
MARC II record would be operated on to produce for the
processing program (CLPP) an institutionally-oriented MARC
record containing additions, deletions, and substitutions
indicated by the request or boih the request and the holdings
file in cases where the request indicates that processing is
to be based on an existing holdings vecord, From the view
of each holding institution, the NELINET MARC 1I file is made
to appear as a virtual file of locally modified records,

We assume a size of 500,000 MARC records in the five
year projection, and a consequent minimum storage re-
quirement of 292 million bytes (characters).

7.3 REGIONAL HOLDINGS FILE

These records coiitain request data and local additions
and changes to MARC data, and are estimated to average about
90 characters each, They too, are in entry order, by first
entry of a particular card number, and successive holdings
of that same LC Card Number are packed in the same cluster.
The directory points to the address of the first record
of a particular LC Card Number, and successive records are
accessed by sequential search, Becausa of the mapped
structure of the holdings record, it iss easy to perform
successive address calculation to obtain successive starting
addresses, In a sense, this resembles a threaded list
approach within each cluster except that the records
accessed are positioned sequentially, For a file of
500,000 holdings records, we estimate a storage requirement
of 45 million bytes, which is within the capacity of two
modules of an IBM 2314,

Updating this file would probably be a once-daily
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batch operation, consisting of adding new records on the end
if they represented new LC Card Numbers, inserting them in
the proper cluster if other holdings records existed for that
LC Card Number, and modifying the data elements of existing
holdings records where changes were made. This last step
would, in general, require rewriting the record, deleving the
old one, and inserting the new one, The directory would be
searched to determine the proper position for new records to
be inserted, the new records would be sorted in the order of
the directory addressed (not LC Card Number) and merged in
during a daily file-rewrite operation., This rewrite operation
would also create new address listings for the holdings file
address portion of the LC Card Number Directory, These new
address listings would be sorted in LC Card Number order (not
directory-address order) and merged in during a corresponding
file-rewrite operation to the holdings file portion of the LC
Card Number Directory.

7.4 INSTITUTIONAL HOLDINGS DIRECTORY

At each Holdings File update period, a file could be _
written of new holdings' LC Card Numbers and the corresponding
holding institution, This file could periodically be sub-
divided by institution, and each subfile sorted by LC Card
Number to result in a file to be added onto individual
institutions' holdings directories, For the initial period
of collecting holdings records, however, where file size will
be relatively small and the usage of individual institution
directory files would be small, it would be simpler to per-
form an extraction from the regional holdings file as needed,
either of full holdings records or of LLC Card Numbers, All
institutional directories would equal about four million bytes
for 500,000 holdings records, since the institutional director-
ies would merely be a list of LC Card Numbers,

7.5 LC CARD NUMBix DIRECTORY

This is a three-element directory containing an LC Card
Number for every MARC record in the system; the address of
the MARC record; and the address of the first holdings record
of that LC Card Number, if any. This would require about
eight million bytes for the half-million MARC records we are
considering., We assume eight bytes for the LC Card Number and
four bytes for each address, The four byte "address' would
actually be an address surrogate convertible to cylinder num-
ber, track number, etc.

The directory is in LC Card Number order, and for pur-
poses of MARC record access, must be updated weekly. For
purposes of holdings access, it should be updated daily., If
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we assume half the MARC data base will have no correspording
regional holdings records, then there would be no space
penalty for maintaining two separate directories for MARC
and for holdings, The two directory approach would save
space overhead when performing the daily holdings directory
update since the LC Card Number - Holdings address direc-
tory file would be 3/8 the size of the combizec¢ LC Card
Number - MARC Address-Holdings Address directory file,

under the agsumptions above, The penalty for two direc-
tories, however, would be an extra disc access when both MARC
and holdings records were needed, as in the case where search
in support of acquisitions or inter-library loan was per-
formed. 1In these cases, we have reached the conclusion that
the proper response to almost any information request
concerning the Holdings file will require an access to the
MARC file as well to obtain confirming data (e.g., author-
title, imprint, edition statement, call number, etc.,). We
considered briefly the thought of always inserting a call
number in the holdings record (local, or LC if no local) on
the basis that this was the most frequently needed item,
Full confirmation, however, requires more, sand we did not
wish to have duplicate information in the two main files.
(The LC Card Number does exist in both, but since this is
the primary access point to both files, its inclusion in

the holdings file, while redundant, does simplify the
creation of directory files.)

For the on-line system, therefore, we recommend a
two-address LC Card Number directory. 1In the File Linkage
diagram of Figure 4, we show the LC Card Number Directory
preceeded by a module directory. We assume here that the
files, and their immediat> directories, may he divided into
separate sections of memory for more efficient access,

7.6 CODE INDEX

The Code Index, shown in Figure 5, associates a code
word extracted from an author-title description, in any
word position, with the starting address of the list of
LC Card Numbers that correspond to records having that code
word in that position. As shown in Figure 5, we estimate
the occurrence of 50,000 gord types, and 2 maximum full
index space of 14,35 x 10° bytes., 1In prauctice, this would
not exceed 6,35 x 106 bytes, since words of a particular
class can occur in, at most, three positions. We retain
the full index estimate on the basis that we may wish to
expand the word gelection process beyond that of our
earlier report.3

Another interesting approach to the creation of a Code
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Index is contained in the RECON reportz, and is based on the
work of Coyle and Stewart for that project. This is the
“"Permanent Index' which croates a code entry for all 398,034
possible one, two, three, and four letter codes, and has
space for the starting address (link) of each code in each
of eight positions The four letter eight position approach
is due to Rueckingal. By comparison, this index occupies
12,8 x 106 bytes, The advantage of the "Permanent Index" is
that address calculation is possible for the index position
of any code word, and it need never be updated except to add
or change link addresses, The disadvantage in this writer's
opinion is that it limits one to low=resolution four letter
alphabetic codes,

For the planning purposes of this report, our size
estimates are adequate for either approach,

7.7 OCCURRENCE LIST

The Code Index points to the Occurrence List where the
LC Card Numbers of records having the desired word in the
desired word position are accessed, The structure of the
occurrence list is a critical decision for retrieval pur-
poses, since it is strongly influential on the access rate,

The two basic structures poussible are threaded lists,
wherein list cells contain the address of the next list entry
of the desired type; and inverted lists, wherein list cells
contain the record addresses inclusters, according to type.

Figures 7 and 8 show these two types of lists., 1In the
threaded 1ist, a list entry consists of an LC Card Number and
seven cells contalining the address of the next list entry (if
any), for which the word in that cell position occurs again,
In the inverted list, a list entry consists of the collection
of LC Card Numbers that contain a given word in a given
position, Intermediate versions of these structures exist
(e.g., controlled-length threaded lists, cellular threaded
lists), but it is sufficient here to compare the two basic
structures,

In sforage space, the threaded 1list requires up to
18,5 x 10° bytes, Less would be necessary in practice if
variable length list entries were used and a data flag in-
dicating which cells were present for each entry.

The inverted list, for the same application, requires
28 x 10° bytes, This is not a valid comparison in general,
however, since normally a threaded list would require PR + R
address cells, and an inverted list would require only PR,
The difference in this application, however, is that link
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1 2 3 4 5 6 7 8

Code Grp.1(A) LINK|LINK|LINK|LINK{LINK|LINK|LINK|LINK
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(2222) :

Permanent¢ Index

(after Avram, et al2,)

Figure 6
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addresses are considered to occupy four character positions,
and record addresses (LC Card Number) occupy eight character
positions,

Without going too deeply into access methods, it is
sufficient to say that the inverted list was chosen for this
application on the basis of obtaining clustered, rather than
distributed LC Card Numbers, since disc storage, in general,
will requlre one access per threaded list 1link, whereas an
inverted 1list entry of over 10,000 LC Card Numbers can be
accessed in a single disc cylinder.

We are dealing with word accessed files and we can
therefore expect extreme variation in word occurrences,
according to Zipf's law, with the consequence of extiemely
long occurrence lists of commonly used words,

Therefore, we can minimize access time by choosing the
inverted 1list.

7.8 OVERALL STORAGE REQUI REMENTS

The main files and their storage requirements are shown
in Figure 9, summing to an overall file size of 391 x 106
bytes for the projected million record data base and
supporting directories, With respect to the MARC data base,
directories represent an overhead of 17% in storage space,
While this overhead may rise as a consequence of providing
greater access or increased applications; the estimated
total storage is now about 78% of a Bryant disc file, or
84% of two 2314's, so some growth is possible for the
projected configuration.

7.9 INFLUENCE OF NEW STORAGE DEVICES ON FILE ORGANIZATION

Several new approaches are being announced by manu-
facturers which promise inexpensive alternatives to disc
storage, Three of these are listed in Figure 10, All are
read-only memories that would be extremely suitable for mass
storage of permanent files, such as MARC records., The main
improvements, however, appear to be in storage cost, and
here improvement factors of 50 or so seem possible, with
costs in the order of one dollar per million bits, It is
too early to evaluate access rates, but it is doubtful that
vast improvements will occur here, Hence, the system of the
future becomes access limited, rather than storage limited,
and it remains critically important to concentrate on
efficient file organization and fast searching methods.
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PROGRAM WRITEUP #10-J~-23

T0: PDP-10 Users
FROM: Brent Byer

SUBJECT: Technical Description - Holdings and MARC
Processor (HAMP)

DATE: July 29, 1970

SCOPE

HAMP will match/merge a sorted NELINET MARC Il
mag tape file with a sorted disc file containing request
records and new MARC Il reccords, A disc file of matched
requests (containing both MARC Il and request record data)
will be generated to praduce cards and labels, A new mag
tape #i1l be generated containing old MARC 11 from tape,
new MARC 11 records from disc, and both old and new un=-
matched requests; also, newly~created "holdings records"
(matched requests) will be included on this tape in
addition to the current holding records; this tape becomes
the new input tape for the next run,



I. FILES - the HAMP program requires three files:

A, LID,MAC - standard library definitions; assembled
in front of HAMP,MAC (below).

B. HAMP,MAC - contains all source code (MACRO-1§)
including:

1, HAMP definitions
2, Main program
3. End of job processing
4, Subroutines
5. Tables
C. UWL,REL ~ latest UUO Library file; to be link-

loaded with the output from the assembly
of LID,MAC + HAMP MAC,

2,




TECHNICAL DESCRIPTION - HAMP

I11. HAMP Definitions:

A, All software 1/0 channels are defined symbol~
ically with three alphas, 1st one "C" (e.g.
CMI = #; mag tape I/P channel),

B. All accumulators are defined symbolically with
three alphanurerics, 1st one "A" (e.g. ADlL = 1;
accum, for 1lst word, disc I/P compare),

C. Mag tape 1/P and O/P density and parity are
defined symbolically as three alpha, 1st one
!IDI.

D. INTERNals and EXTERNals to lirk witu the UWO
package are included,

I11. SUBROUTINE PHILOSOPHY:

All subroutines included in HAMP are called
by a "DO" (PUSHJ 18,),

IV, BUFFER AND COMPARE ACCUMILATORS:

A, HAMP hasgs three buffers as follows:

1, Mag tape I/P Buffer - contains the last
record read from mag tape,

2, Disc 1/P Buffer « contains the last rec-
ord read from the disc input file.

3. "Ooutput" Buffer - always contains the
most recently encountered L,C, record,

B. Associated with each of the two 1/P buffers
are three permanently assigned "compare"
accumulators (CA's). These CA's are filled
from the first three worss of the Sort Key
(see Appendix A) each time a record is read,
Associated with the single O/P buffer are two
permanently assigned CA's, These two CA's
contain the first two worus of the Sort Key
of the LC record in the 0/P buffer,

3.




1, Disc I/P CA's ——>»"AD1", "AD2", "AD3"
2, Mag 1/P CA's ——— "AM1", “AM2", "AM3"
3. 0/P Buffer CA's —» "ABL", "AB2"

C. CA's 1 and 2 contain the full L,C, card number;
CA3 contains the Library prefix portion of the
Request nunber in the right half, zeros in the
left half,

V.  COMPARING PHILOSOPHY:

A, The words obtained from the Sort Key must be
"“"fudged" to create a logical (absolute) compare
rather than an arithmetic compare as done by
the hardware instructions, i.,e., 36 bits of
magnitude, no sign bit., This is easily accom=-
plished by complementing the sign bit (bit #)
of words before comparing them,

B. The CA's of the Mag I/P and Disc 1/P buffers
are compared to decide which path the program
should take, If they are not equal, the ac~
tion taken is simply to output the lower rec-
ord to Mag tape., If equal, a certain amount
of further processing .aust take place,

C. Only if all CA's of one record are equal to
another does HAMP have to examine the remaine-
ing Sort Xey words in the buffers,

Vi. INPUT ROUTINES: Both the mag tape (800 BPI, odd
parity) and Disc 1/P routines
function in the same manner as
follows:

A, Perform the actuval 1/0 transfer of one input
record (variable length, mavimum 100 word map,
3000 data characters plus Sort Key).

B. Normal Condition:

1. Check that Sort Key words 1, 2 and 3 are
equal to or greater than the previous
record from the same file; if less, abort
the job = a file is out of sequoencel 1f
equal, and the file is Disc 1/P, it is a
"duplicate record”, an error message is
typed and the record ignored.

4,




viI,

2,

3.

Make Sort Key words 1, 2 and 3 "absolute"
and move to the proper CA's,

Look up the lihrary prefix (CA3) in the
prefix table (which includes library L,.C.
*blank/blank/blank") and add to library's
input counter if found, 1If not, add to
"unknown' counter, 0/P an error record
and get next record,

C. Error I/P Transfer Conditions:
1, Pick up the I1/0 error flags and print on
teletype.
2, Halt. If continued, read next record,
D, End of File Condition:
1, Move the highest possible compare value
to the three CA's for that 1/P file,
2, This will force all I/P and O/P to be
from the other 1/P file until it too
reaches an EOF condition (only if CA's 1,
2 and 3 are all equal do we have to check
for an ond of job condition),
MAIN PROGRAM FLOW:
A, Initialization
1, Clear totals,
2, Set up Pushdown List Pointer,
3. Initialise cost routine; get and store
system date.
4, Set 1/P buffer CA's to lowest possible
value,
5, Do file definitions for:
(a) Disc and Mag 1/P files
(b) Mag O/P File
(c) Disc Combined Match O/P File
6. Rewind 1/P and O/P mag tapes,
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Viil.

1X.

7.

Read one record each from Mag and Disc
1/P Files.

I1/P - to - 1/P Compare

Compare the Mag I/P buffer to the Disc
1/P buffer,

If equal, check for end-of=-job,

If Mag is lower, do the appropriate proc-
essing (sce flouwchart),

If Disc is lower, do appiropriate proc-
essing (see flowchart),

Fi11 emptied input buffer(s) and loop,

End of Job Processirg

Will type out on the teletype the totals
by library for input, output, matched and
error recoxrds, (1f there were no records
for a library, its print-out is suppressed).

Both I/P and O/P mag tape files are cloased
and both tapes are rewound,

All disk 1/P and O/P files are closed
and HAMP returns to the Monitor,

The only look-up table necessary is one whose
left half has a one~to=-three character library
prefix code, The right half of each teble

word in used as an input record counter {TABLIB),

B,
1.
2,
3.
4,
5.
C.
1,
2,
3.
TABLES:
A,
B.

A second table nf counters with one word per
library corresponding t¢ the above table is used
to accumulate the other totals (TABLER),

ASSEMBLING AND LOADING INSTRUCTIONS!

A,

PDP-1¢ Console Commands:

.COMPILE LID+HAMP
R LOADER
+HAMP , UUOL/L.$
.SAVE dev HAMP
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B.  EXPLANATION

b IS The HAMP,MAC symbolic file must always
be assembled with the current library
definitions (LID,MAC) file.

2, The HAMP,.REL file must always be loaded

with the current UUO Library (UUOL,REL)
file in "library search" mode (/L).

7.




APPENDIX A
SORT KEY

(6 words -~ 36 chars,)

CHARS, ARE 6-BIT ASCII

0 1 2 3 4 5
WORD " CRD  _ > CRD _ N | ~
g < PREFIX (3) < YEAR (2) -~ |
6 7 8 9 19 11
worD | /N CRD N CRD
1 NUMBER (6) ~>  |supPL. (1)
12 13 14 15 16 17
WORD CRD SUFFIX < SYS (LIB) ~
2 é“ (REV) (3) > ~ PREFIX (3) 7
18 19 20 21 22 23 -
WORD sYs ~ . SYS
3 | €ymn ) < SEQ. NUMBER (6) \/
24 25 26 27 28 29
Upda te DATE of match for
WOZD > | blank REﬁnngx' holding; first
i’ % ’| unmatch for req,
30 31 32 33 34 35
LC Con-
WORD n= SYS CONTIN,
5 Eggf "g"; Weekly count <E}——— REC., #(3) ————59

MARC records (i.e.,, bibliographic records) are Llanks in
all SYS positions 15-35

REQ records are non-=blank
* see Appendix B for explanation of functions




APPENDIX B

I. Character Position 27 for REQ records

Blank - from Mag and Disc, denotes a standard REQ
record hoping to find a matching L.C,

"g" - From Disc, denotes that the matching REQ
record on Mag is to be '"e¢liminated'"; error
if no matching REQ.

"H" - From Mag, denotes that this is a "Holdings"
REQ record.

MY - From Disc, denotes that upon matching an
L.C., CLPP output will be produced but no
"Holdings" record will result; error if no
matching L.C,

t'R" - From Disc, denotes that this REQ should be
processed with a matching L.C, for CLPP if
one exists and the resultant record (either
"blank" or "H") '"replaces'" the matching
REQ record on Mag; error if no matching
REQ on Mag.

{I, Character Position 3¢ in L.C, records

MAn ~ From Disc, replaces any existing matching
L.C. with "A" in 3¢; from Mag, it is the
curreit L.C, record for the specific number.

"e ~ From Disc only, 'change" (replace) the
matching existing L.C; if none exists,
assume the "C" is an "A",

"D"  ~ From Disc only, '"delete' the matching
existing L.C; error if no maiching L.C,




Disc

lower
DISCLO : D

Initialize

MAGI)
Read in next
Mag 1/pP

DISCIP
Read in next
Disc 1/P

MAGIN
IS

They arse MARC
records,

Perform speci-
fied function
(A, C, D) in
nsgn

If there is a
result, put it
in output

buffer, _

10.

lower
-
CIN




MAGLO

MINCHR |

Chéck ‘Mag
;/P recora.

/,inything\

p/P?

no
Perform func— | T |

tput | Output O/P
tion in "3g" Ou : ‘

T fiwhuh‘u —

¥

P e ' e m—— 4

e L e

Input Mag. . | Mave Mag 1/9, | | output Mag. 'p
record =~ to O/P 1ni 1/t e B

1,

e
Pl IR It

In ut Mag.
regord
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DISCLO

DISCLO:
(Disc is
lower)
- 1s ' ]
1 here ‘a t |Output
Dise /PN o cmatching LOYIS| T1eaF | lo/p i¢
yd in 0/P ' | {£il1ed
J ,
yes vos 1
A3 !
v ¢ ————
in 0/pP in 0/P?
?
yos o l\
) N\
MID1
Perf -
fggnoig fg;ﬁ output 0/P
of Disc 1/P butfer
Input Disc Move Disc
record <! i1/P to O/P [I*
0
|IB"

12,
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MIEQDI

Mag 1/P and
Disc 1/P are
equal req,
records

e m——

MINCHK

Check Mag.
1/P recor

10 » Clear LCF
Output O/P
Set LCF : if filled
|
Set MTCHF <
MIDI

13.




yes 110

tching MARC

yes

Cause Mag
I/P to be a
Holding

e ml‘____

Conbiae Mag,
/P & L,C,
for CLPP
output

It was deleted
cause this to
be unmatched

retﬂrn

14.




MIDI

Disc 1/P is
lower or eaqual
to Mag I/P and
is a REQ
record

Get character
in position 27
of Disc I/P

MIDIBL

—

MIDIM

s

MIDIE

ERROR
Must be
blank, M, E,
or R
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(iive
J "unmatched"
orror message

Output com-

bined L.C yes~ Matching Read in next

and Disc L.C.? gigglé/P -
Output 0/P @
——— L,C, if not
done yet
Reyplace Mag

record with
Disc record

.\.@
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MIDLIBL

See if there is a T
natching Mag 1/p
record (MTCHF) and

if there is a match-

1ng L.C. (LCF)
\
Neither off LCF\ of f Both conditions
conditio LC on MTCHF\ on true
true
I POTHCL MTCHCL LCFCL NONSCL
Increment & g:gggEngg'& Check Mag I/H ! Check Mag 1/p
type weekly Lc'for CLPP: record record
]
count output LC if gﬁﬁﬁﬂ!_m MINCHK
T necessIry ] l
Output Disc Increment wk=| {Output combineéd
1/P to Mag ¥§§°b21:° 1y count and | {Disec & LC for
end refill "Nolding" output conmn- CLPP, ocutput
Disc 1/p g bined Mag & | ILC if rec-
Disc 1/P to | lessary
Output com
bined Mag &
g VAR Disc 1/P to
Mag O/P

17,
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matcaing LC MIDIER
?

Output com=-
bined Disc &
L.C., for CLPP,
but produce no
"Holding"

1

Refil:
Uisc 1/p

MIDIE - "'B"

natching Mag

MIDIER
1/9? ‘)

Cavse Mag 1/P
to be deleted

"An

18.




/
l

EOJ
N
/

ENDFIL

Type BEOJ and
heading mes-

Sages

A

Type totals
by library [F_

no

Type run
cost

Close Mag
1/P and 0O/P
files

End all disc t to \
files Monitor
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PROGRAM WRITEUP #10-J-24

TO: PDP-10 Users

FROM: Brent Byer

SUBJECT: HAMR -~ Holdings and MAP{ Retricver
DATE: July 29, 1870

SCOFPE

HAMR is designed to allow for the extraction
of both "holding" and MARC informatian from the master
tape of the HAMP (see Program Writeup #10-J-23) systen,
This extracted file is then sort-keyed and sorted, then
processed by UNLIST (see Program Writowp #10=J-25) to
produce the desired Union List,

USAGE _ :

The program begins by asking the operator, '"Do
you wish to 1limit the libraries being metched?", to en=
able production of a UNION L1SI rapresonting some subset
of the libraries in NELINET, 1If his responee is positive,
he will be gliven the choice of including each library
individually., Next, nhe will be asked if he wishes to
specify & range of dates of creation of holdings to be
considered valid for the current run. If he replies
"yes", the specified range will be used; othexrwise, the
dace of oreation of a holding will have no bearing,

The program now proceeds to extract holdings and MARC
information ap specified for further pirocessing into a
UNION LIST.

1.




OPERATIONAL FLOWCHART

I INITIALIZE

RESET, set up
push~down,
clear some
variables

e wish to
imit the 1libra

libraries
remaining

Does \\
he want to
match on

ite

yes

=,

Store it in
GUDL1B
tabloe

no

no

-

Any
Libraries
remaining

Store it in
GUDLIB

——y

N

o b — o At e e S . . . ey



Validate the |
specified date
and store them
as LODATE and

HIDATE

to specify a
range of ’,,///

no

Set LODATE=@
and
HIDATE=7777

|

Type starting
message to
denote begin~

ning of action

T

EOF
Read a record .___.__/)
from Mag tape
MAGIDP

Move it to

the L. C. yes
buffer as

current L.C, |

record

+Cs

3.

no




Output combinell
LC record and
holdings rec.
(without sort
xey) to 0/p
disc file

Type end of

( EOF ) Job message

Type # of rec-
ords matched
for each
library

Type job cos
and exit,
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PROGRAM WRITEUP #10-J-25

TO: PDP~10 Users

FROM: Doug Campbell

SUBJECT: Technical Description - Union List Processor
Program (UNLIST) and Device Independent Lister
(DEVIL)

DATE: July 29, 1970

REFERENCE: T.M, #381: Holdings File Processing Programe -
Functional Specifications

SCOPE

(1) UNLIST takes a standard Inforonics disk Master File
produced by the SKEY/SORT programs using HAMR ontput and
extracts, processes and formats the following items:

(a) L.C, Card Number

(b) Library Identification Prefix
(¢) Branch Location Symbol

(d) Call Number

UNLIST outputs a disk Master File containing only the
above fields with a ore~for-one correspondence in the data
portion to the characters it wants output to the line
printer. This disc file is the input file to:

(2) DEVIL, a general Master File-to-ASCHI subroutine, which
sequentially picks up data for all the items in the map,
converts to ASCI1 and outputa to the ASSIGNed device, e,g.:

(a) Disk (which can be later PRINTed)
(b) Line Printer

(c) Teletyre

(d) Mag tape

(3) The UNLIST input file description (Section 1.A,) con-

tains the specifications for the Sc.t Key Generator setup
to produce UNLIST 8 input (using HAMR's output).

1.




I,

TECHNICAL SPECIFICATIONS - UNLIST

UNLIST INPUT FILE

A,

B,

C.

D.

The Sori Key Generator - SKG - (using HAMR's output
as its input) will produce a file for sorting and,
in turn, input to UNLIST,

Sort Key ~ six words as follows:

0 18 35
Word ¢ [ CRD PREFIX_|Y Y _1__ Pos, B-5
Word 1 2 3 4 5 6 * Pos, 6-11
Word 2 | LIBE CODE _ | CALL _ Pos, 12-17
Word 3 NUMBER Pos, 18-23
Word 4 ] " Pos, 24-29
Word 5 BRANCH (LOC, Block 1) Pos, 38-35

Position Tay 1/p Item # Description

g-14 CRD pg1gs -18t 11 data chars,
11 ——— - -Always null (@g)
12-14 REQ gp1161 -1st 3 data chars,
15-29 CAL grL20g ~-1st 15 chars, of
CALL  ©£13¢p9 either (left justify,
null (@¢) £i11)
3f-35 LOC'A £1316¢ =18t 6 chars. of °*A

subfield (see below),
left justify, null
(84) fi11,

Data Field Items - All other items are discarded;
all output map item numbers = input numbers,

Tag Item # Qutput Description
CRD 189 «Always (required)
\CAL 12484 -Always (optional)
1CALL 13000 -Always (optional)
L0C 13148 ~Optional, Only output if input

includes a A subfield, other=-
wise, discard whole item (see
below) °

Special LOC Statement Processing by tae SKG

1, The SKG will have produced a separate jinput
record for each LOC item (1316f) found in each
input record (from HAMR).

2,



2, The Tort Key, map and data, for each of the
multiple records will be the same except for
their LOC statement,

3. Each zort key will contain the next sequential
LOC stetement and only that one LOC item will
appear in the map/data portion,

II. UNLIST ITEM PROCESSING

A, L.C. CARD NUMBER (CRD)

1, Words ¢ and 1 of the sort key are compared
for a change in CRD number.,

2, The new CRD item is then nicked up from the
data portion and is reformated from fixed to
variable format to insert the hyphen and
suppress leading zeros,

3. After reformatting, it is output to the disc
file flush left (i.e., no leading spaces or
tabs) as the major scquence §tem,

B. Library Code (REQ Prefix)

1, Word 2 (left) of the sort key is compared for
a change in Library Prefix (within CRD number),

2, There is no REQ item in the map/data, The

sort key LIbrary Code, itself, is used to
pick up a corresponding output code from a
stored table of National Union Catalog
standard library abbreviations,

3, This Library Output Code is output with
leading spaces/tab to indent it under the
CRD number,

C. Call Numbers (CAL and/or CALL)

1., Within CRD number, Word 2 (right) and words
3 and 4 are compared for a change in CAL(L)
number,

2, 1f there is both a MARC CAL and a local CALL,

the local was second and over-wrote the MARC
in the sort key and the map/data,

3.




3. A new Call Number actually forces the output
of the saved previous Call Number and the new
one is in turn saved, This means that all
branches of a library haviung the same Call
Number will be printed first with their common
Call Number indented following the last branch,

D, Branch (LOC*A Symbols)

1, Word 5 of the sort key is compared for different
branches of a library (having the same Call
Number') ,

2, Each new branch will be output on a nev line
indented under its Library Code.

3. If Word 5 of the soxrt key ls zexo, there is
no LOC symbol and an asterisk (*) is printed
next to the Library Code, indicating the
following Call Number exists in the main
library,

4, If there is more than one *A subfield in the
LOC statement, they are output sequeintially
on the same line with u space generated to
separate each,

5, All subfields in the input LOC statement's
data other than the «A are ignored by UNLIST,

8. Each new branch is printed on a separate 1line
indented under its library code,

111, UNLIST OUTPUT FILE - for input to DEVIL Subroutine
A. There will be no sort key in the output records,
B. There will be one output record written for each
input record provided that there is a change in sort
keys which warrants that some item(s) need be output,

C. DEVIL Specs for UNLIST Qutput

(See the DEVIL specs following)
UNLIST/DEVIL will be one combined program,

L, Input Disk File Name = UNLIST.DIC/DAT

2, Output Disk File Name = UNLIST (then listed
using PRINT)

3. Sort Key = default = none

4, Map = defauli = data only

4,




8, Line Length = default = 132 chars, per line
6., End Item = default = CR/LF
7. End Record = Ignore

5.




III,

1v,

DEVIL KEYBOARD INPUT PARAMBTER OPTIONS

A,

B,

Input Name - default: none =-- user must
specify SIXBIT ASCII name on disc input 1ile

Qutput Name ~- default: DEVIL,LST

SIXBIT ASCII name of disc output file (only

needed if disc is the output device.)

Sort Key - default: assume no sort key

1, "N" words of sort key = do not print.

2. "N" words of sort key - print,

Map - default: print data only

1, Print two-column: map then data

2. Priﬁt map only - no data

3. If map printing is specified, whether the
18-bit 1tem numbey be output as 6 octal

characters or 3 Master File characters.

Line Length - default: 72 if TTY, 132 (or 120)
if other characters per line.

The user can specify the maximum number of char-
acters to be printed on a line,

End Item (76) and End Record (77) =~ default:
CR/LF for both

The user may choose the character(s) to be out-
put when either an End Item and/or End Record
(independently) is encountered. Common options
might be:

1. Ignore

2. Return and two line feeds

3. Form Feed

DEVIL PROCESSING OPTIONS

There are no options, DEVIL prints each Master File
record completely, sequentially picking up each map
word and outputting its data exactly as is.




APPENDIX A

MASTER FILE TO ASCII TABLE

(if ASCII character is blank=same as M/F)

MASTER FILE 7-BIT ASCII MASTER FILE 7~BIT ASCII
00 x 011 tab 40 - 055

o1 1 061 41 J 152/112

02 2 062 42 K 153/113

c3 3 063 43 "L 154/114

04 4 064 44 M 155/115

05 5 065 45 N 156/116

06 6 066 46 0 157/117

07 7 067 47 P 160/120

10 8 070 50 Q 161/121

11 9 071 51 R 162/122

12 g 060 52 ! 041

23 = 075 53 [ | 134 \
14 e 047/042 ' v 54  degree $
15 : 072 55 L 135/133

16 <> 074/076 56 ; 073

17 % 045 57 'y 043 #
20 space 040 60 + 053

21 / 057 61 A 141/101

22 S 163/123 62 B 142/102

23 T 164/124 63 C 143/1023

24 U 165/125 64 D 144/104

25 v 166/126 65 E 145/105

26 W 167/127 66 F 146/106

27 X 170/130 67 G 147/107

30 Y 171/131 70" H 150/110

31 VA 172/132 71 1 151/111

32 en~ 136 72 ? 0717

33 , 054 73 . 036 ‘
34 ) ( 051,/050 74 up case (next char-shift)
35 & 046 75 X times 052 *
36 . 100 @ 76 end item (variable)
37 em- 137 < 77 end rec, (variable)




